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From the Municipal Clinic of Thoracic Surgery, the 
0resundshospital. Copenhagen. 
(Surgeon-in-Chief: TAGE Kjjer, M. D.) 


Solitary Piilmoiiaiy Abscess Treated by 
Primary Piilmoiiary Pesectioii.^ 


By 

JENS L. HANSEN. 
Copenhagen. 


Kadical operation, lobectomy, and pneumonectomy are gener- 
ally reserved for particularly complicated cases of . pulmonary 
abscess, sucli as multiple abscesses, attending bronchiectasis, ex- 
tensive pneumonitis, recurring haemoptysis, and perforation with 
circumscribed empyema (Lindskog). Solitary abscesses Avithout 
these complications are usually treated by pneumonotomy, a 
simple broad opening. In cases of fresh a])scesses having been 
present for up to a few months only the pneumonotomy will give 
favourable results; the caAdty Avill generally close completely un- 
der suitable after-treatment. 

Pulmonary abscesses of longer standing, on the other hand, are 
less inebned to heal after pneumonotomy. The surrounding dense 
fibrous tissue, due to chronic pneumonitis, granulates less readily 
and prevents expansion of the lung. Chronic, epithelized cavities 
and bronchial fistulas Avill often persist for years. Such cases need 
prolonged out-patient treatment, and the closing frequently re- 
quires secondary operations, such as thoracoplasty, muscle im- 
plantation, etc. Secondary lobectomy is in these cases a rather 
difficult operation, which involves a considerable risk of com- 
plications (Lindskog). Numerous patients never recover. 

Gradually as the risk involved by lobectomy has become greatly 
reduced the idea has suggested itself of performing this operation 
primarily — prior to drainage (but, of course, after suitable, pro- 

^ Read before the Danish Society of Surgery on March 8, 1947. 
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longed, pre-operative treatment) — in cases of pulmonary absces- 
ses of fairly long standing, even when they are solitary and not 
associated vitli the above complications. The selection of cases 
suited for this operation has not yet been systematized. Our ma- 
terial collected so far of solitary pulmonary abscesses treated 
primarily by radical operation will therefore be presented in this 
paper as a contribution to the indications for radical operation in 
preference to pneumonotomy. 

itfatcrinl. 

Of 86 patients with putrid, solitary, pulmonary abscess seen 
within the period of 1944 to 1946 inch 12 were treated primarily 
by radical operation (13.9 %). To these may be added 2 cases of 


pulmonary tuberculosis — among ab. 500 — where radical 
operation was performed because of severe putrid mixed infection 
in the camties. The operations were as follows; 

Pneumonectomy 2 cases 

Lobectomy 11 cases 

Segmentary lobe resection 1 case 

Total 14 cases 


Secondary lobectomy after pneumonotomy was not done within 
this period. Pneumonectomy for multiple abscesses (excepting 
bronchiectasis) was done three times. These cases will no more 
than those of bronchiectasis with attending abscess be dealt with 
here. 

The series of cases comprises seven men and seven women. Six 
of the patients were under 40 years of age, five between 40 and 
49, and three over 50. 

One patient only (case 6) was operated on within 2 months of 
illness. In eleven cases (79 %) the disease had lasted for more 
than 6 months, and in seven (50 %) even more than 12 months. 
Ten of the patients had been in hospital for more than 3 months, 
and four of these even for more than 6 months. 

All the patients presented pulmonary abscess with putrid ex- 
pectoration. The maximum amount of sputum, seen in the pre- 
operative period, was in most of the cases (12) over 200 c.cm. 
within 24 hours. In five patients it was more than 400 c.cm. In 
two cases a maximum of nearly one litre was expectorated in the 
course of 24 hours. Before th.e operation the amount of sputum 
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•was leduced to undei 20 c.cm. in five patients, to under 50 c.cm. 
in three, and to under, 100 c.cm. in three others. The remaining 
three patients had to he operated on -while still expectorating from 
100 to 400 c.cm. within 24 hours. The putridity had disappeared 
before the operation in ten patients, but persisted in four, two 
of -ft-hom expectorated the greatest amounts of sputum. 

Three patients had intermittent profuse haemoptyses. One of 
them was operated on while bleeding (case 12). 

The abscesses vrexo. localized as follows: 


Upper lobe of right lung 2 cases 

Middle lobe of right lung 1 case 

Lower lobe of right lung G cases 

Upper lobe of left lung 2 cases 

Lower lobe of left lung 3 cases 


Thus the right lung was affected in nine cases and the left in 
five. The site of the disease was the upper lobes in four cases, the 
middle lobe in one, and the lower lobes in nine cases. 

The abscesses were generally rather considerable in size, meas- 
ured on the removed specimens. The diameter of cavity plus 
thickness of the surrounding fibrosclerotic tissue was in four cases 
under six centimetres, while in ten cases the changes were more 
extensive, thus in three 10 to 12 cm. 

Fredisjposing diseases were found in six or seven patients: 
Tuberculosis with severe putrid mixed in- 


fection in the cavities 2 cases (2, 12) 

Unspecific stenosing bronchitis 3 cases (1, 13, 14) 

Bronchial asthma and sinusitis 1 case (3) 

Actinomycosis (?) 1 case (7) 


In the last case mentioned actinomycosis-like elements were 
demonstrated histologically in the removed tissue. Repeated sub- 
sequent cultivations from sputum revealed no actinomyces. 

The unspecific stenosing bronchitis, -which is a but little noticed, 
yet liardly very rare disease, has been described in greater detail 
by Hansen & Smidt (a). 

In the remaining seven patients no cause of the disease could 
be demonstrated, except occasionally bad oral hygiene. There, 
are found no cases of postoperative pulmonary abscesses in the- 
present series. One patient (10) was under treatment for syphilis* 
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Patlio-anatomical and histological examinations revealed facts 
that were typical for the disease in question. In no case was there 
associated bronchiectasis. 


Indications. 

The lollowing factors contributed in the present series to the 
choosing of radical operation in preference to pneumonotomy: 

1. Time of existence of the abscess. 

2. Recurrence. 

3. Size. 

4. Severe pneumonitis. 

5. Intermittent profuse haemoptyses. 

6. Concurrent tuberculosis. 

7. Suspicion of bronchial cancer. 

8. Site 

a. under the shoulderblade. 

b. high in the a.xilla. 

c. mcdiastinally. 

d. deep in interlobar fissure. 

e. difficult to localize. 

While the seven former factors indicated radical operation 
chiefly in cases running a chronic course, the eighth factor, i. e. 
that of site, gave rise to contemplations of radical operation al- 
ready in cases of acute abscesses. 

As a rule two or more of the above factors were present in the 
individual cases. Hence it is illusor}’’ to set up certain rules for 
instance as to the time of existence and size that an abscess must 
exceed before radical operation should be decided on. 

In most of the cases the patients were admitted to the Depart- 
ment of Thoracic Surgery after long conservative treatment of 
the pulmonary abscess, sometimes because it was mistakenly 
diagnosed either as tuberculosis (1 and 9), recurrent pneumonia 
(3, 7, and 10), or inoperable bronchial cancer (14). 

In other cases the patients were admitted to the Department 
at an early stage of the disease. Three of these (4, 5, and 11) 
seemed to have recovered after conservative treatment, but the 
abscesses recurred later and were therefore submitted to radical 
operation. 
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In some cases the abscess was localized in an area where pneu- 
inonotomy would be risky and later changing of dressing difficult, 
c. g. high up in the axilla (8 and 13), under the shoulder blade (3), 
in an interlobar fissure (11), or mediastinally (7 and 14). In the 
two latter cases (11 and 14) the localisation was doubtful before 
the operation. In two cases (2 and 12) there was indication for 
lobectomy because of tuberculosis. Bronchial cancer was suspected 
in two cases (1 and 14) — on account of pre-operative cytologic 
and histologic findings. 

In one case (6) the abscess had destroyed most of the right in- 
ferior lobe. Bronchoscopy revealed an unusually broad com- 
munication between the abscess cavity and the bronchial tree. 
On this account the chance of a persistent bronchial fistula was 
regarded as particularly great after pneumouotomy, and lobec- 
tomy Avas therefore decided on. 


Case Histories. 

Case 1. (162/1943.) Man, aged 54. Ill for six months, suspected of 
pulmonary tuberculosis. Putrid sputum, maximally 50 c.cm., pre- 
operatively 10 c.cin. Sputum negative for T. B., positive for tumour 
cells (cf. "W and ALL, case 121, p.41). Indication for operation; Suspicion 
of cancer, chronic course. Left loiver Joheclomy (Tage Kj^sr). No signs 
of tumour on palpation. Diameter of abscess 3 cm., thickness of wall 
3 cm. Presumably primary stenosing unspecific bronchitis. No ma- 
lignancy. Recovered. 

Case 2. (8/1944.) Man, aged 22. Cavernous pulmonary tuberculosis. 
Putrid mixed infection in the cavity of 6 Aveeks’ duration, highly 
fcA-crish. Sputum putrid, maximally 500 c.cm., pre-operatively 230 
c.cm., still putrid. Left hwer lobectomy (Tage Kjasr). Immediately 
afebrile and without expectoration (Fig. 1). The abscess 10 plus 4 cm. 
Died nine months after the operation of contralateral tuberculosis. 

Case 3. (243/1945.) Woman, aged 48. Asthma, bronchitis, and sinu- 
sitis of 20 years’ duration. Intermittent fever of one year’s duration, 
fiA'e months in hospital. Sputum maximally 280 c.cm., pre-operatively 
170 c.cm. Indication for operation: Chronic course, site of the abscess 
xinder the shoulder blade. Left Ufyer lobectomy (Tage Kj/Er). Size of 
abscess 5 plus 2 cm. Postoperatwe atelectasis of left inferior lobe. 
Bronchoscopy. RocoA'cred. 

Case 4. (260/1945.) ^lan, aged 50. Ill for seven months, four of 
Avhich in hospital. Sputum maximally 175 c.cm., pre-operatiA*cly 40 
c.cm. Indication for operation: Three times recurrent intermediate 
lobe abscess, liiglit middle lobectomy (Tage Kj-Er). Size of abscess 2 
plus 5 cm. RecoA'ered. 
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Case 5, (28/1946.) Woman, aged 48. Ill for eighteen months, five 
of which in hospital. Four profuse haemoptyses. Sputum maximally 
120 c.cm., pre-operatively 20 c.cm. Indication for operation: Chronic 
course, haemoptyses. Right lower lobectomy (Tage Kj^r). Size of 
abscess 2 plus 5 cm. Recovered. 

Case 6 . (209/1946.) Woman, aged 28. Ill for six weeks. Sputum 
maximally 660 c.cm., pre-operatively 80 c.cm. Pre-operatively re- 
peated series of direct endobronchial treatment of the abscess cavity 
with aspiration and injection of penicillin and alphasol (Fig. 2). In- 


[ i j i j .r/ 1 { [ 27 } is \/9\J^ 



Eig. 1. Cage 2. Cavernous pulmonary tuberculosis with severe putrid mixed 
infection and high fever. Prompt fall in temperature and cessation of ex- 
pectoration after lobectomy. 


dication for operation: Big abscess with very broad communication 
with the bronchial system. Right lower lobectomy (Tage Kj^r). 
Possibly minor lesion of the abscess during the operation. Size of 
abscess 9 plus 3 cm. Bronchial fistula and empyema. Stayed 12 weeks 
in hospital after the operation. One year after the operation still a 
small bronchial fistula discharging 2 to 5 gm. within 24 hours. Feels 
fit and does not want to be operated on for the fistula. 

Case 7. (213/1946.) Man, aged 33. Ill for four months. Four times 
in hospital within three months. Sputum always putrid, maximally 
150 c.cm., pre-operatively 80 c.cm. Indication for operation: Chronic 
course (Fig. 3). Left upper lobectomy (Jens L. Hansen). Size of ab- 
scess 4 plus 3 cm. Microscopy: Actinomycosis-like elements. Sputum 
after operation: No actinomyces. Postoperative atelectasis of left in- 
ferior lobe. Bronchoscopy. Otherwise uncomplicated course (Fig. 4). 
Recovered. 

Case 8. (277/1946.) Man, aged 60. Ill for seven months. Sputum 
maximally 250 c.cm., pre-operatively 20 c.cm. After septic recurrence 
(Fig. 5) three weeks^ stay in the country before operation. No dys- 
pnoea. Electrocardiogram revealed nothing abnormal. General con- 
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dition good. Indication for operation: Chronic course with recurrence, 
severe pneumonitis, atelectasis, subscapular site of the abscess. Right 
upper lobectomy (Tage Kjase). Size of abscess 3 plus 5 cm. The ope- 
ration took two hours and ran a normal course. Curare was applied 
for the anaesthesia. After a normal postoperative course the first 



Pig. 4. Case 7, Same patient as fig. 3, Course after lobectomy. 



Pig. 7. Case 9. Same patient as fig. 6. Course after lobectomy^ during 'which 
the abscess "sVas injured. No empyema. 


fifteen hours sudden cardiac insufficiency and death eighteen hours 
after the operation. Autopsy: Hypertrophy of right ventricle of the 
heart; otherwise nothing special (cor pulmonale). 

Case 9. (505/1946.) Man, aged 29. Ill for seven months. Four 
months in hospital, three of which in tuberculosis sanatorium. Spu- 
tum negative for T. B. Several haemoptyses of up to 1000 c.cm. Maxi- 
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mal expectoration of sputum unknown, pre-operatively 10 c.cm. In- 
dication for operation: Chronic course, severe pneumonitis (Fig. 6), 
haemoptyses. Right lower lobectomy (Jens L. Hansen). The abscess 
was injured during the operation. Size of abscess 3 plus 5 cm. Un- 
complicated course (Fig. 7). Eecovered. 

Case 10. (512/1946.) Woman, aged 32. Under treatment for syphilis 
of two years’ diiration. Ill for eighteen months, suspected of tuber- 
culosis. Sputum negative for T. B. Sputum maximally 280 c.cm., pre- 
operatively 10 c.cm. Indication for operation: Chronic course, severe 



Fig. 8. Case 11. Course after resection of anterior portion of inferior lobe on 
account of recurrent putrid abscess. 

pneumonitis. Left lower lobectomy (Tage Kj.a3R). Size of abscess 2 plus 
4 cm. Postoperative empyema. Costal resection and drainage by 
aspiration. The fistula closed in the course of three months. Ee- 
covered. 

Case 11. (109/1946.) Woman, aged 21. Ill for eleven months. Three 
stays in the Department on account of a minor abscess, which each 
time seemed to respond promptly to conservative treatment. Sputum 
maximally 260 c.cm., pre-operatively 20 c.cm. Indication for opera- 
tion: Eecurrent abscess, the site of which is difficult to localize; 
presumably interlobar. Resection of right lower lobe (Tage Kj.®r). 
The abscess localized in the infero-anterior portion of the inferior lobe 
towards the interlobar fissure. Parietally to this free pleural space. 
Size of abscess 2 plus 2 cm. Course uneventful (Fig. 8). Eecovered. 

Case 12. (353/1946). Woman, aged 44. Cavernous pulmonary tu- 
berculosis with intermittent putrid mixed infection of several years’ 
duration. Highly feverish the past three months. Eepeated profuse 
haemoptyses. Sputum maximally 700 c.cm., pre-operatively 200 c.cm. 
Moreover continual haemoptyses (Fig. 9). Right lower lobectomy (Tage 
Kja3r). Size of abscess 8 plus 2 cm. Afebrile and greatly reduced ex- 
pectoration after the operation. No haemoptyses. Subsequently, cavity 


Fig. 2, Case 6, Putrid pulmonary abscess after 
bronchoscopic aspiration direct from the cavity. 



Fig. 3. Case 1 * Putrid pulmonary abscess of four 
months’ duration (actinomycosis?). 


Hansen; Solitary Pulmonary Abscess, 



Fig. 6. Case 9. Putrid pulmonary abscess of 
seven months’ duration with recurrent 
haemoptyses. 



Fig. 9. Case 12. Cavernous pxtlmonary tuber- 
culosis with severe putrid mixed infection 
and hncnioptyscs. 


Hanskn: Solitary Pulmonary Abscess. 
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in right upper lobe. Died, one year after the lobectomy, after thora- 
coplasty carried out in two stages. 

Case 13. (U3/1947.) Man, aged 47. Ill' for five months. Treatment 
with intrapleural pneumolysis was attempted but with no effect. 
Sputum maximally 340 c.cm., pre-operatively 80 c.cm. Indication for 
operation: Chronic abscess localized high in the axilla. Right 'pneitmon- 
eclomy (Jens L. Hansen). Size of abscess 5 plus 4 cm., extending to 
the lower lobe. Presumably primary stenosing unspecific bronchitis. 
Course uneventful. Recovered. 

Case 14. (157/1947.) Woman, aged 56. Ill for four months. X-ray 
treatment on account of a diagnosis of inoperable cancer. Broncho- 
scopy: Stenosis of second dorsal bronchial branch in right inferior lobe. 
Microscopy: Carcinoma (admixture?). Sputum maximally 290 c.cm., 
pre-operatively 20 c.cm. Indication for operation: Mediastinal site of 
chronic abscess with severe pneumonitis, perhaps bronchial carcinoma. 
Right 'pneumonectomy and oesophageal resection (Jens L. Hansen). 
Considerable infiltration along the oesophagus, which was resected, 
because ingrowth of carcinoma was suspected. Free pleural space dor- 
sal to the abscess. Size of abscess 3 plus 4 cm. Histological examination: 
stenosing unspecific bronchitis. No malignancy. Course uneventful. 
Recovered. 


Pre-operative Treatment, Technique and Operative 

Tactics. 

The patients were treated pre-operatively by postural drainage, 
with penicillin and sulpha-preparations, and bronchoscopies were 
undertaken. In one case (6) the abscess cavity W’^as treated directly 
through bronchoscope with penicillin and alphasol (a neutral 
sulpha-solution). The principle of procedure is described in a 
paper by Hansen & Smidt (b). In the cases where the time of 
existence and site of the abscess indicated radical operation the 
conservative treatment was carried through for some lengrh of 
time, most often one month. By so doing we succeeded, as stated 
above, in reducing the amount of sputum rather considerably, 
and generally also in removing the putridity of the sputum. 
Simultaneously the patients were given blood transfusions and a 
diet rich in protein and calories. Odontological and otorhino- 
laryngological examinations were made in all cases and treat- 
ment given if necessary. 

The operations were perforrhed in general anaesthesia with 
tracheal intubation and controlled respiration. The intubation 
was carried out in local anaesthesia while the patients were awake 
to prevent the spastic coughing which intubation at the first 



JENS L . UANSBN. 


10 

stage of general anaesthesia may cause from pressing pus from 
the abscess into the bronchi. The general anaesthesia was com- 
menced by intravenous injection of evipan, citoclan, or narco- 
dorm. Anderson, Craroord & Frenckner’s anaesthesia ap- 
paratus was applied. Nitrous oxide, oxygen, and ether were used 
in the closed system. Curare was used only once in the present 
series (8). Bronchial tamponade was not applied. Secretion was 
instead sucked up continually during the operations. In addition 
pre- and postoperative bronchoscopy was carried out to a great 
extent. 

The thorax was opened by a large dorsolateral incision and ex- 
cision of a rib from neck to cartilage. The most difficult part of 
the operation is generally that of detaching the abscess area from 
the inside of the thoracic wall because of severe synechia in this 
place. Pulmonary tissue may be completely absent, as is commonly 
known from pncumonotomy. The detaching should in such cases 
be performed extrapleurally — between the ribs and the parietal 
pleura — as is done in open intrapleural pneumolysis in cases of 
tuberculosis. In this layer there is, however, likewise found 
synechia and often considerable haemorrhage. In case of long- 
existing processes large anastomoses will sometimes develop be- 
tween the pulmonary and the intercostal vessels. The abscess 
cavity was opened during the operation in one or perhaps two 
cases (6?, 9). In the case where the abscess is known for certain 
to have been opened (9) tliere occurred no empyema. 

Centrally the dissection is generally rendered difficult by firmly 
adherent glands and inflammatory infiltration. As a rule, how- 
ever, the dissection proves easier the further centrally one gets. 

Eight of the eleven lobectomies were carried through by dis- 
section, while in three cases a tourniquet was applied to part of 
the lobe stalk (4, 5, and 12). 

In the case operated on within two months of the onset of the 
disease (6) the dissection was particularly difficult on account of 
succulent, oedematous tissue right up to the hilus. This case was 
the only one that was complicated by bronchial fistula. 

The bronchial end was in all cases sutured with steel and silk 
and generally covered by pleura. After dissection and bronchial 
suturing the remaining pulmonary lobes were detached from the 
inside of the thoracic wall to allow of as easy and prompt an ex- 
pansion as possible. This procedure seemed particularly important 
in cases of upper lobe extirpation. 
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In one case (11) tlie abscess was so small that the operation 
conld be limited to resection of the anterior one-tbird of the right 
inferior lobe. 

Pneumonectomy was done in two cases. In one of these (13) the 
abscess, proceeding from the superior lobe, had destroyed part 
of the inferior lobe. In the other case (14) both the course, micro- 
.scopy of tissue, and findings on palpation revealed features so 
suspicious of cancer that lobectomy was regarded as too small 
an operation. The pneumonectomy even had to be supplemented 
by oesophagus resection. In the other case where a diagnosis of 
bronchial carcinoma was suggested on the basis of the finding in 
the sputum (1) palpation during the operation revealed no con- 
ditions so suspicious that there was found indication for pneu- 
monectomv. 

Sulphathiazole and penicillin Were applied in the operation area. 
In the cases of lobectomy and pulmonary lobe excision drainage 
from the pleura was undertaken for from two to four days. Thora- 
centesis was performed after pneumonectomy. 

After the operation the patients were given penicillin (since 
1945) and sulphathiazole. They were placed in oxygen tent for 
the first 24 hours, interrupted by carbogen inhalation every hour. 
They generally stayed in bed about one week after the operation. 

Results. 

One patient (8) died postoperatively (cor pulmonale). The two 
patients with pulmonary tuberculosis (2 and 12) died nine and 
twelve months respectively after the lobectomy. The direct re- 
sult of the operation, which had been regarded in advance as a 
purely palhative, symptomatic operation, was, however, exceed- 
satisfactory in both cases. The patients became afebrile and 
relieved of their profuse, putrid expectorations and haemoptyses. 
Death occurred probably far later and after a far less harassing 
illness than if lobectomy had not been done. 

Ihus,^ the operation fataUty rate was 7.1 %, a figure cor- 
responding exactly to that found by Lindskog for primary radical 
operations. 

The eleven patients who are alive and were submitted to fol- 
low-up examination from one to three years after the operation 
were found to be perfectly fit. One of them (6)' has a small bron- 
chial fistula excreting 2 to 5 gm, within 24 hours. Her troubles 
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being inconsiderable she does not at present want to be operated 
on. 

Other postoperative complications were empyema in one case 
(10) and atelectasis in two cases (3 and 7). The empyema was 
treated by drainage and complete closure was obtained in the 
course of three months. The atelectasis was treated by means of 
bronchoscope on the third or fourth day after the lobectomy and 
involved no subsequent complications. The duration of the post- 
operative stay in hospital was under one month for 8 of the 13 
patients who survived and up to two months for three patients, 
Avhile two patients stayed in the Department between two and 
three months. 

Only two patients (with empyema and bronchial fistula) needed 
out-patient after-treatment, which extended over two to three 
months. The other patients became able to work after about one 
month of convalescence after their discharge from hospital. 

Discussion. 

Secondary lobectomy after preceding drainage was done in no 
case in the present series. Other series have been reported in 
Avhich the operation was extensively performed. Thus, in the 
series described by Valle from St. Louis consisting of 244 cases of 
conservatively and surgically treated pulmonary abscess (208 in 
adults) there were done 28 secondary lobectomies and 2 pneumon- 
ectomies. That secondary lobectomies were not done in the pres- 
ent series is due to the following facts: (1) the primary lobecto- 
mies seem to give better results (Lindskog). (2) The conservative 
treatment with chemotherapeutics, antibiotics, autovaccine, pos- 
tural drainage, and bronchoscopy will most often bring the pa- 
tients past the acute stage without drainage being necessary for 
life-saving reasons. This treatment was therefore applied where 
the result of pneumonotomy was in advance regarded as doubt- 
ful. (3) Of secondary operations we have always managed to do 
with either muscle implantation or the thoracotomy described by 
Hansen with radical excision of the walls of fistula and abscess, 
bronchial suturing, and primary closing, in other words an opera- 
tion which both involves less risk and leaves behind larger areas of 
normal pulmonary tissue. It is hardly advisable to do lobectomy 
immediately after the acute stage of pulmonary abscess, as was 
done in one case (6). The lymph tracts contain bacteria, and the 
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tissue is succulent, difficult to dissect, and ratlier frail for the 
suturing to hold. Since the uncommonly broad communication 
with the bronchial tree was thought to contraindicate pneumon- 
toomy the lobectomy ought to have been postponed a few months. 
The patient’s condition at this point of time very well admitted 
of such a postponement. 


Summary. 

Fourteen cases of solitary putrid pulmonary abscess have been 
submitted to radical operation: pneumonectomy (two), lobectomy 
(eleven), or partial lobe resection (one) as the primary surgical 
intervention without proceeding surgical drainage. Two of the 
patients had cavernous tuberculosis with severe putrid mixed 
infection dominating the condition. In the remaining cases there 
were the following indications for radical operation; Duration of 
the disease, recurrence, severe pneumonitis and haemoptyses, or 
a site which rendered pneumonotomy risky. One patient died 
after the operation (cor pulmonale). Operation fatality rate 7.1 %. 
The two tuberculosis patients improved considerably in the course 
of the first few months, but died about one year after the opera- 
tion. The remaining patients recovered and became able to work 
far earlier than if pneumonotomy had been done. 

Radical operation should be the princijLjal treatment where long- 
existing abscesses are concerned and considered in cases of newly 
developed abscesses localized high up in the axilla, under the 
shoulder blade, mediastinally, or in an interlobar fissure. In the 
latter cases conservative treatment — without pneumonotomy — 
should, if possible, be extended over several months. Radical 
operation should be done if the abscess persists or recurs. Radical 
operation is inadvisable at the acute stage. 
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Oil Complications in the Treatment of Yarices 
ivitli Etolein. (Etanolamiiio-oleat.) 

By 

OLOF OLSSON. 


The ideal remedy in the treatment of varices -svith injections 
should have a highly intima destructive and thromboplastic ef- 
fect, it should not occasion pain at injection and it should not 
lead to necrosis on happening to be injected paravenously. 
Etolein possesses all of these desirable properties but there are 
this notwithstanding observed occasional undesirable secondary 
effects. 

Etolein is an oily fluid consisting of monoetanol-amino-oleinat 
(C17H33C00NN3CH2CH20H) in an aqueous solution and is manu- 
factured by Astra in solutions of 3 per cent and 5 per cent. On 
mixing with blood this latter is haemolysed and becomes viscid 
and sluggish. On intravenous injection etolein produces thrombi 
by injuring the endothelium. In vessels removed 24 hours after 
the injection of etolein it is in histological sections seen how the 
endothelium of the thrombosed vessels is frothily swollen, has 
pyknotic nuclei, and is partially peeled from the internal coat. 
In vessels removed one to several years after the etolein treatment 
one can, when the etolein effect has been weak, vaguely distin- 
guish the elastica interna, and the different layers of muscle are 
easily recognized, while the thrombus is composed of a ridge of 
connective tissue, but partially fixed to the wall and leaving' 
free a large portion of the lumen. In other cases the musculature is. 
seen to be broken up into smaller or lesser bundles and surrounded, 
by solid connective tissue and the organized thrombus is adherent 
to the entire or greater portion of the vessel wall. Lumen has an. 
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irregular shape, due to the formation of fresh channels within 
the thrombus. In other cases in which the etolein effect has been 
entirely satisfactory the vessels and thrombus consist of a strand 
of connective tissue in which only a slight trace of the different 
layers of the ^^essel wall are suggested. The hereby described 
changes in the vessel wall are in good agreement with those found 
at animal experiments on the treatment of rabbit veins with 
mercuric chloride (9). It is hereby seen that 3 to 4 hours after 
injection the intima is partly peeled off from the media and is 
enclosed within the thrombus. Within a day or so the intima is en- 
tirely necrosed and inflammatory cellular infiltrations appear in 
the remaining layers of the wall. On the 9th day the ingrowth of 
connective tissue is vaguely perceptible in the periphery of the 
thrombus. Two weeks following the injection the organization of 
the vessels begins to take place and within one month (small 
experimental animals) the entire thrombus is invaded by con- 
nective tissue, and capillaries. 

All media for the treatment of varices have undesirable secon- 
dary effects. With reference to the etolein the most important of 
these are; 

1. Periphlebitic reactions. 

2. Allergic reactions. 

3. Haemolysis of the blood. 

4. Coagulation thrombosis and pulmonary emboli. 

5. Necrosis at the site of injection. 

The 'phlebitis induced varies greatly in degree according to the 
varying sensitivity in different individuals, but there is also 
often observed a different reaction at different occasions in one 
and the same individual. This is evidently due to the fact that 
the rate of circulation is different in different varices, wherefore 
the etolein concentration and thus the effect attained vary in 
degree. The symptoms of phlebitis are, briefly, a more or less 
pronounced tenderness and swelling, which occasionally reaches 
such a degree that it prevents the patient from working, and 
causes a slight elevation of temperature and an accompanying 
feeling of malaise. There is a considerable difference between the 
phlebitis induced at percutaneous injection and that following 
injection of the same amount of etolein through a ureteral ca- 
theter introduced into the vessel. Hollowing percutaneous in- 
jection the phlebitis never becomes so severe that the patient has 
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to discontinue his work and it gives rise to actual discomfort only 
in exceptional cases, in whicli the injection has been carried out 
immediately proximate to an anlcle joint or a Imee joint, where the 
phlebitis is exposed to a continuous traumatization by the move- 
ments of the articulation. Post-operatively, however, one oc- 
casionally encounters a periphlebitis so pronounced that it dis- 
tresses more than the operative wound. The sweUing and tenderness 
reach a maximum on the first and second day after the treat- 
ment, then speedily regressing. Those that owing to the phlebitis 
have had difficulty in waUdng are already 4 to 5 days after the 
treatment so much improved that they are able to walk without 
difficulty and after the lapse of one week they liave hardly any 
discomfort from the varices treated. 

The dose of etolein, employed in the treatment of varices, is 
not toxic in the usual sense of the word. Westerborn (4) has on 
rabbit shown that dosis lethalis minima is 100 a 130 mg per kg 
bodily weight. If these results were applicable to man dosis 
lethalis minima would be about 30 times greater than that used 
in the treatment of varices. Etolein can, however, in h}T5ersensitivc 
individuals induce allergic reactions, with well-nigh every con- 
ceivable type of manifestation (5, 7). lYe have been spared from 
anaphylactic shock with lethal outcome but one such case has 
been reported in Sweden: 

Male, aged 38, who on several occasions had received variccs- 
treatmeut by means of injections with various preparations, was 
operated for his varicose veins at Yaxid County Hospital. At a supple- 
mentary treatment given by a general practitioner he received an 
injection of one ampulla of etolein. Immediately after the injection 
he felt a salty taste in his mouth, coughed up froth, and died in a 
few minutes. The autopsy (Kablmark) offered no explanation to 
the death. 

According to our experience of several thousands of cases 
treated with etolein, allergy reactions occur in about 1 per cent of 
the cases. The discomfort usually is in the form of malaise and 
vomitings, appearing one or more hours after the treatment. 
In the severe cases there are also short fainting spells. In a series 
(3) of 398 followed-up operated varices-patients three had such 
discomfort from the injections that etolein had to be discontinued 
and hypertonic glucose solution used instead. These three cases 
are of interest in that they represent three distinct types of allergic 
reaction. 
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Case 1. Male, aged 52. Aslhinn of many years standing. Varices 
trented with injections 5 years previously, prohaldy with glucose. 
At the high ligation of the long saj)henons vein a Iiigh-])eroentage 
glucose sokt ion was injected through an ureteral catheter. Only slight, 
malaise, at operation. Two days later percutaneous injection of varices 
with 2 ml etolein. Ten to fifteen niimites after the injection he hecaine 
nauseated, vomited several times, had enid .sweats and prostration, 
and .also slight symptoms of asthma of short duration, lie recovered 
after lialf an hour and was able to go honu*. At two .suhseejnent visits 
at the Clinic the varices were injected with glueose solution without 
this giving rise to discomfort. At his fourth return, two weeks follow- 
ing the etolein injection he receivial n jjercuiaueous injection with 
one half ampulla vnricocid. After ten to fifteen minutes he had the 
same discomfort as following the etolein injection and laid in a<hlitiott 
a severe asthmatic attack, more viedent thatv he ever previfuisly had 
had. On the, administration of stimnlants he .‘^oon ri'covered. 

Case II. Female, .50 years of age, Ab.'-enoa of allergy in her history. 
On several occasions treated al)road with injections for varices hut 
docs not know what the injections contained. Operation with hiuh 
ligation of the long sajdionous vein combined with etolein injection 
at operation. Condition good on tlu' day of operation. At di-'-eharge 
the following day she .suddenly beeajiie nauscatf'd, vomited violently 
and fainted. The following twenty-four ho»>rs she had a very afO'cted 
circulation. Fe-operat inn one year later with low lig.itiou and ef<deiu 
injection. The following day she liarl discomfort, situilur to that at the 
previous oporatioit. 

Case III. Female, aged 57. Absence of allergy iu his(<iry. At the high 
ligatiou of the long saphenous vein 2 ml 5 jier cent etolein were itj- 
jeeted. On the two days following operation sin? received a daily in- 
jection of etolein. She had no discomfort at or .•^ubseijiient. t(* the 
operation until she on the elevethh ])ost -operative dav showtnl an 
urtic.aria over the entire, body. At intractdiineous testiim with d.i 
ml of a 1 per cent solution of etolein the. infiltrate in 15 minntes in- 
creased to twice its size and three hours later .rite had an erythema 
at the site of injection the size of the jtalm of a htind. 

These three ca.sos arc of interest not only becutise the. allergic 
reactions were released in such diff<?rent orgiins: (.'use 1 llie. circu- 
latory .sy.stcm respiratory tract, Cast; II the circulatory .sy.s- 
tem -{- the intestinal canal, and (ktsc III the skin, hnt also in that, 
the reactions appeared at. sucli different intervals after tlic in- 
jection: Case 1, ten to fifteen ininnte.s, Case II, t wont V'fo\ir hours, 
and Case III, more than a week after the. treatment.. In Case. 1 
one has tlic impression that there must Imvo. heen a comjdete.d 
allergy with immediate reaction. Thi.s })atient was an asthmatic 
and it could not be entirely excluded that he earlier had received 
ctolcin-injections. The form of allergy observed in Case II, with 

2 — 'i822C,G. Ada chir. f!va)i(Ii))nv. Vol, XCVIf. 
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its appearance twenty-four hours after the treatment, and with 
identical reactions and intervals on two separate occasions, is 
reminiscent of the bacterial allergy as in the tuberculin reaction, 
even though the appearance of the manifestations is different. 
In Case III there is a picture which in all essentials is in agree- 
ment with serum siclcness, thus a late reaction of the initial con- 
tact with the allergen. 

Hypersensitivity to etolein can be tested either percutaneously 
(patch test) or intracutaneously. The percutaneous test is too 
time-consuming for use in ambulatory treatment while the intra- 
cutaneous test described by Westerborn is well suited for this 
purpose. He injects 0. 1 ml 1 per cent etolein intracutaneously and 
takes the reading after 15 minutes. If during this time the wheal 
has increased in size or there has appeared an erythema at the site 
of injection he considers the test as positive. If one by means of the 
allergy test desires protection against unpleasant surprises it is 
necessary to make an intracutaneous test in immediate association 
with each injection, as an allergization may take place at any time 
during the course of the treatment. Westerborn (7) thus mentions 
two patients with negative intracutaneous test reactions who had 
shock-like allergic reactions, the one at injection No. 2 three 
days after the initial treatment, and the other after the 9fch 
injection six months after the initial treatment. 

We have for some time used the intracutaneous test but have 
now discontinued this, as experience has shown that serious 
allergic reactions are so rare that it can not be considered nec- 
essary to subject the patients to this discomfort. 

Linser and Vohwinkel consider the fatty acid preparations 
inappropriate for injection because of their liaemolylic effect. 
Haemolysis undoubtedly occurs to a certain extent, as is for ex- 
ample seen in varices operation when the etolein is injected retro- 
gradely and the blood leaks out beside the catheter. There has been 
discussion as to what extent the haemolysis can be made respons- 
ible for the discomfort in the form of malaise and vomiting that 
were mentioned among the allergic reactions. 

In order to investigate whether the haemolysis was of such a 
degree that it should be considered as a disadvantage the author 
at etolein injections in connection with varices operations took 
samples of venous blood from the arm five minutes prior to the 
etolein injection, at this and five minutes and about two hours, 
respectively, after the injection, and analyzed the plasma for hae- 
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moglobin. Heparin was used as anti-coagulant. In none of tlic 11 
cases investigated was any haemolysis of the circulating blood 
observed, although there in all of the cases was haemolysis of the 
blood taken from saphena magna in connection with the injec- 
tion. Six of the cases had received 2 ml 5 per cent etolein and 5 
of the cases had received 5 ml 3 per cent etolein. 

In order to investigate whether conceivably haemolysis might 
occur if the entire dosage entered directly into the circulating 
blood, thus not, as in the varices treatment, being deposited in 
a vascular area more or less suspended from the circulation, some 
tests in vitro were carried out. 

Test I: To 1 ml heparinized blood was added 5 per cent 
solution of etolein in the ratio 1/dOO to 1/10. 


Heparin blood + etol. in proport* 

After 5 xnimitcs. 

iVftcr 10 minutes. 

1/400 : 

0 Imemolyi^is 

0 

0 » 

Suggested hemol- 
ysis 

Blood viscid^ se- 
mi-translucent 
Total haemolysis 

0 haemolysis 

0 » 

Suggested haemob 
i ysis 

Haemol. to 10 % 

Blood viscid, sc- 
i mi-translucent. 
Total Imcmolvsis 


1/100 

1/40 

1/20 

IjlO 


Test II: 5 per cent solution of etolein is diluted with saline 
solution in proportions 1/2 to 1/1024. To 1 ml of these solutions 
was added 1 drop of heparinized blood. 


Etolein sol. + 1 drop of blood. 

After 10 minutes. 

After G hours. 

1/2 



1/4 


i>iiirKeu. iiuemoiysis 

1/8 


1) ft 

1/16 

» >) 

A A 

ft ft 

1/32 i 

» » 

SS A 

ft ft 

1/64 ■■■■ 

A iv 

j ft ft 

1/128 

If » 

n A 

I ft ft 

1/256 

0 

Ollgllti >> 

1/512 

A A 

Suggested ft 

A A 

1/1024 

0 » 

U ft 

0 ft 


3 ml 6 per cent, or 5 ml 3 per cent etolein solution distributed in 
t e entire blood volume (6 liter) would correspond to an etolein 
concentration of 1/2000 of the 5 per cent solution. These trials 
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show that etolein requires a considerably higher concentration 
than that reached in the varices treatment before giving rise to a 
haemolysing effect other than local. 

The most dreaded complication in all varices treatment is the 
'pulmonary e^nbohis. Earlier when in the operative treatment 
the patients were permitted bed rest during most of the period 
of treatment the mortality was not inconsiderable. In larger sta- 
tistical survej’^s it varies between 0.25 and 1 per cent. In a statis- 
tical survey from Sweden (Westerboen, 8) including the years 
1928 — 1934 the embolus mortality following high ligation combined 
with injection was 0.36 per cent (4 deaths in 1200 cases operated). 
Today, when the patients are not permitted to remain in bed after 
the operation the mortality is considerably lower and the incidence 
of emboli very small. For treatment with injections alone the 
mortality (8) is about 0.036 per cent (11 deaths out of 30,000 
patients treated). 

During the 5-years period 1940 — 1944 there were at our Clinic 
(both hospitalized and out-patients) operated 1,408 patients, 
representing 2,132 operated legs (high ligation of the long saphenous 
vein etolein injection), and during this same period we used 
approximately 13,500 etolein ampullae representing virtually the 
same number of varices injections. In association with these 
treatments we had no mortalities and observed the following 4 
cases of embolus which all recovered. 

Case I: Male, aged 48. Operation 2. 27, 1940, with high ligation 
of the long saphenous vein etolein injection. Discharged two days 
following the operation. Re-admitted 3. 21 with stitch-like pain in 
back that persisted about two weeks. Roentgenogram 4. 3 showed 
absence of parenchymal changes. Was nevertheless interpreted as 
pulmonary embolus. No signs of thrombosis of the leg. Discharged 
4. 11. 

Case II. Female, aged 46. Had earlier had injections without 
effect. Was seen 11. 22. 1943 and had at that date had a throm- 
bophlebitis of the right calf for a week. When the phlebitis had re- 
gressed high ligation of the right saphenous vein -f- etolein injection 
was carried out. During the following week 3 injections were adminis- 
tered, the last on 12. 5. — 12. 9 she had a sudden stitch in her back. 
The patient Avas seen by a physician in her home 12. 10 and a diagnosis 
of pulmonary embolus was suggested. She was confined to bed for 
ten days with fever during the first four days. There was no swelling 
of the leg. 

Case III: Female, aged 36. Operation 6.2.1944 with bilateral 
high ligation of the long saphenus veiir -f- etolein injection. Dis- 
charged three days after the operation. On 6. 13 a stitch in the right 
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chest and chills, No conghing. Admitted to the medical service 6. 15. 
Eoentgen showed a small exudate in the right pleura. At puncture 
20 ml of clear pale yellow fluid v;ere aspirated. On the night of 6. 23 
there arose signs of deep thrombus in the left leg. Received A. P. 
treatment and was discharged 7. 27 free from symptoms from leg or 
lungs. 

Case 17: Male aged 38. In the autumn of 1942 leg ulcer on the left 
small of the leg. Had 11. 30 1943 an excoriation at the site of the old 
ulcer. 12. 8 he felt a swelling and tenderness in the left calf. Admission 
to the surgical service 12. 16. The left calf was then 4 cm greater in 
circumference than the right. Venography 12. 17 showed a normal 
filling of both the deep and the superficial veins of the lower leg. The 
popliteal vein was seen with contrast filling about three fingers 
breadth proximal to the knee joint. The swelling of the leg soon 
regressed. The patient received 2 etolein injections in his varices 
before discharge on 12. 23. 1943. He was free from symptoms from the 
leg and had only a slight swelling at the site of exposure for the 
venography. 1. 5 he had a severe stitch in the right chest. Admission 
to the medical service 1. 7. The left calf was then moderately swollen 
and he showed signs of a right-sided pulmonary iirfarction. The swel- 
ling of the leg and the pulmonary changes regressed successively but 
at discharge 2. 8. 1944 the left foot was still rather swollen. 

In the first three cases the emboli occurred <after high ligation 
of the long saphenous vein -f- etolein injection. In none of the 
cases were there coincident wdth the embolus signs of a deep 
thrombosis although this later appeared in Case III. There was 
probably in all three cases question of a small thrombus at the 
orifice of the saphenous vein into the femoral vein. In the fourth 
. case the correlatoin between the pulmonary embolus and the 
varice injection is questionable although it can not be excluded. 
The negative venography prior to the treatment by no means 
excludes the presence of a thrombosis in one or more of the small 
deep veins of the calf. The incidence of emboli in the present 
pries is 0.214 per cent (3 emboli in 1,408 operated j)atients). If, 
instead of calculating the incidence of emboli per operated patient, 
the incidence is calculated per operated leg, it is 0.141 per cent 
(3 einboli in 2,132 operations). The incidence of embolus after high 
ligation with injection in the present series, where bed rest after 
the operation was not permitted, is of the same magnitude as the 
embolus mortality earlier when the patients were permitted 
bed rest after the operation. 

Coagulation ilirombosis of the deep veins in connection with 
variep operation and retrograde injection of sclerosing fluid is an 
occasional complication. During the years 1940 — 1947 we have 
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operated approximately 2,600 patients with, ligation and retro- 
grade etolein injection and have seen but two cases of deep throm- 
bosis; one case per annum 1946 and 1947), It is noteworthy that 
both of these cases were females with disturbances of thyreoid 
function. 

Case 1. Female aged 25. Thyreoid medication for three years for 
hypothyreosis. Left leg swollen for several years with a circumference 

2 cm greater than the right leg, the consistency doughy as in deep 
varices. Operation 5. 4. 1946 with high ligation of the left long saphe- 
nous vein + etolein injection. On the day of operation there was a 
moderate bleeding from the wound wherefore a pressure bandage was 
applied. The leg was very tender after the operation but the patient 
was able to be ambulatory for about 6 hours every day. On 4. 14 
the leg was so tender that she was unable to stand on it. 4. 15 she had 
fever (38*^ — 39° C) and on 4. 18 she was admitted to the hospital. 
She had then, notwithstanding confinement to bed, a considerable 
swelling of the left lower leg (6 cm wider in circumference than the 
right leg) and fever (38.5° 0). After heparin and A. P. treatment the 
temperature soon became normal but the swelling was at discharge 
from the hospital one month later still troublesome. In August 1946 
the difference in the circumference of the calf was the same as prior 
to the operation but she still had pain in the leg. In december 1946 
the leg was virtually in the same condition as prior to the operation. 

Case II. Female aged 46, Operated for exophthalmic goiter in 1931. 
Varices following parturition 1926. Operation 11. 7. 1947 with high 
ligation of the right long saphenous vein and low ligation of the left 
external saphenous vein+retrograde bilateral etolein injection. After 
the operation she had severe shooting pains in the left popliteal space 
and 11.9 the left lower leg began to swell and become indurated. On 
admission 11. 28 the left calf was 6 cm thicker, and the left thigh 

3 cm thicker than the right leg at comparable sites. She received 
heparin and A. P. treatment, the swelling regressed successively and 
at discharge 12. 15 the thighs were equal in size but the left calf was 
still 2 cm thicker than the right. 

A complication that commonly occurred with the preparations 
earlier used was ulceratioyi followioig 'paravenous injections. This 
is practically never seen when etolein is employed, the only ex- 
ception being in occasional cases when by accident the injection 
is made into an indurated pre-ulcerous area of the small of the leg. 
These lesions are superficial and heal within a couple of weeks. 
No comparable figures on the incidence of ulceration following 
treatment with different preparations can be reported if the dif- 
ferent preparations have not been used by the same physician. 
Bertelsei^-Dalgaard (1) presents such a series with the pre- 
parations: Na-salicylate 30 per cent, quinine-urethane, and vari- 
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cocid. Witli tlie first two preparations rouglily 400 injections had 
been carried out with 16 and 67 necroses, respectively, and with 
varicocid 1,200 injections had been carried out with 3 necroses. 
Etolein is chemically closely related to varicocid. It is our im- 
pression that the incidence of necrosis following etolein injections 
is much lower than that reported for varicocid. 

After a marked phlebitis there remains over a couple of months' 
a brownish streak which often distresses the female patients. 
These streaks, however, always disappear. The dark brown spots, 
which occasionally appear at the site of injection when the etolein 
has been injected into a haematoma, or when the etoleinized blood 
has leaked through the puncture of the vein may, however, persist. 


Summary. 

The author discusses the following secondary effects in the 
treatment of varices with etolein. 

1. Periphlebitic reactions. 

2. Allergic reactions. 

3. Haemolysis of the blood. 

4. Coagulation thrombosis and pulmonary embolism. 

5. Necrosis at site of injection. 

1. The 'periphlebitis are commonly moderate and do generally 
not keep the patients from working. The degree of this reaction 
is determined partly by the individual sensitivity and partly by 
the circulatory conditions of the vessel treated. 

2. The etolein may induce allergic reactions of widely divergent 
type but usually they are very mild. The allergy may debut at 
any point of time during the treatment. Serious allergic reactions 
are so uncommon that it is not necessary to make any allergy 
test, if one avoids injections in the case of asthmatics, eczema 
patients, and other allergic persons. 

3. The author shows experimentally that the haemolysing 
effect of the etolein is so small that haemolysis only occurs locally. 
In order to induce a haemolysis appreciable in the circulation there 
is required a dosage six to eight times greater than that used at 
the varices treatment even in the event that the entire etolein 
dose should immediately mix with the circulating blood. 

4. Among 1,408 patients operated during 1940 — 1944 with high 
ligation of the long saphenous vein combined with retrograde 
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injection of etolein there was in 3 cases an occurrence of 'pulmonary 
embolus, none with, a fatal outcome. During the same period of 
time there were used 13,500 etolein ampullae, correspondent to 
virtually the same number of varices injections. One case that had 
received injection treatment without operation had also a small 
pulmonary embolus. The author establishes that the incidence 
of embolus in the present series, in which the patients have not 
been permitted bed rest, is not greater than the incidence of 
mortality after the same operation, when the patients were per- 
mitted bed rest post-operatively. Out of 2,600 patients operated 
upon for varices there were in 2 cases signs of deep thrombosis in 
association with retrograde etolein injection (none of the 3 embolus 
cases showed clinical signs of deep thrombosis). 

6. There is only a risk of necrosis following paravenous injec- 
tion when this happens within an indurated pre-ulcerous area of 
for example, the small of the calf. 
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The Treatnieiit of Congenital Atresia of the 
Eso))liagii8 from a Technical Point of Yiew. 

By 

PH. SANHBLOM. 


The outlook for children born with atresia of the esophagus (in 
nearly 90 per cent combined with a tracheo-esophageal fistula) 
cf. fig. 1, has entirely changed during the last five years. The 
mortality has decreased from 100 per cent to 20 per cent (12). 
This has been achieved partly by advances in the surgical tech- 
nique, partly by a better understanding of the nutritional prob- 
lems involved. 

In the following some technical points will be discussed in con- 
nection with a report of seven cases of our own from the last years, 
of whom the three last cases had a successful primary anastomosis. 
For more complete information the reader is referred to articles 
by Haight (3), Humphreys (4) and by Ladd and Swenson (5); 
also in the Swedish literature (10). Three successful cases have pre- 
viously been reported in Europe (1, 5). 

Since the report of Kichter in 1913 (9) the ideal method has 
been considered to be a one-stage operation with closure of the 
tracheal fistula and a primary end-to-end anastomosis. 

When the distance between the two segments of the esophagus 
has been too great to allow a direct anastomosis, a multiple stage 
procedure has been resorted to, including 

1) Closure of the tracheo-esophageal fistula 

2) Marsupialization of the upper segment of the esophagus to 
the side ot the neck for drainage of saliva etc. 

3) Gastrostomy for nutrition, and 
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Fig. 1. The different types of esophageal atresia defined according to Vogt. 
Type I. With absence of esophagus, not depicted. Type IT. Two blindly ending 
segments. Type III. Coexisting fistula to the trachea: a) from the upper segment, 
b) from the lower segment (the most common type), c) from both segments. 


4) Finally, several years later the construction of an artificial 
esophagus between the two openings. 

Swenson (12) has shown that the direct one-stage procedure 
can be done in the greater number of cases with a lower mortality 
than the multiple stage procedure. 


One-stage Procedure With Direct Anastomosis. 

The difficulties encountered hereby are: 

1) the friability of the lower segment with a tendency for the 
sutures to tear. 

2) the distance between the segments which puts a constant pull 
on the suture line. 

3) the great mobility of the upper segment, which causes an extra 
strain on the anastomosis every time the child swallows. 
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Several procedures have been suggested to overcome these 
difficulties. Haight (2) reinforced the anastomosis by “telescoping” 
the upper segment around the lower one and obtained good 
results. Swenson (12) invented a simple method which seems to 
be the key to success. With a couple of silk stitches the upper seg- 
ment is attached to the perivertebral fascia as low down as pos- 
sible. In this way most of the burden is loaded on the upper seg- 
ment which is better equipped to carry it, and the extra strain 
during swallowing is avoided. 

The four following cases illustrate the effect of the suggested 
procedure, the first case being operated before the introduction 
of the new technique, the others afterwards. 

Case I. K. L. V. 1318/47. 3-day-old baby boy. Typical story of 
esophageal atresia since birth. The diagnosis was confirmed by x-ray. 
Operation 7. 7. 1947 {S — ^m). Closure of tracheo-esophageal fistula + 
eud-to-end anastomosis of the esophagus. Local anesthesia. The in- 
cision was 6 cm, curved between the spine and the right scapula, 
2 cm of the third, fourth and fifth ribs were resected. Exposure of the 
mediastinum. The upper esophageal pouch came down to about 1 cm 
above the carina. When mobilising the lower segment a small tear 
occurred in the pleura which could be sutured. The lower segment 
ended with a fistula to the trachea just above the carina. The fistula 
was divided and the opening to the trachea was closed with 2 fine 
sutures. An anastomosis between the two segments was made around 
a fine rubber catheter with 2 rows, the innermost with fine catgut, 
the outermost with fine silk. Before closure the cavity was filled with 
20 ml saline solution with 30 000 units of penicillin. The child withstood 
the procedure very well. Milk was given through the catheter. Saliva 
and mucous could not pass, however, and had to be aspirated fre- 
quently. In order to give this secretion a free passage and to avoid 
damage on the anastomosis from the inlaying catheter this was with- 
drawn and a gastrostomy was made instead. On the 8th post-operative 
day there was some secretion from the wound, evidently from an in- 
sufficient anastomasis. Two weeks post-operatively the child showed 
signs of recurrence of the tracheo-esophageal fistula; after the feedings 
it had spells of coughing and cyanosis. Subsequently there were signs of 
broncho-pneumonia and the infant expired 3 weeks after the operation. 

The autopsy showed that the two segments had separated and that 
between them an abscess the size of a hazel-nut had formed. From 
the abscess there was a minute opening to the back of the trachea. 

Case II. K. L. V. 2275/47. 2-day-old girl. Typical history of esoph- 
ageal atresia. The diagnosis was confirmed by x-ray, cf. fig. 2. 
bo fever. Hb. 25.0 gm, red blood count 5.82 million, hematocrit 65 %, 
serum protein 5.0 %. The child was given 150 ml saline solution and 75 
ml glucose solution subcutaneously. It was placed in an oxygen tent 
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and was given penicillin, sulfa and vitamin K. 20 hours later it was 
operated upon (11, 11. 194Y, S — m). Closure of tracheo-esophageal 
fistula + end-to-end anastomosis of the esophagus. Cyclopropane was 
given through an intra-tracheal tube without cuff. The incision was 
6 cm, curved between the spine and the right scapula. 2 cm each of the 
third, fourth, fifth and sixth ribs were resected. The pleura was care- 
fully dissected away medially and the azygos vein was divided. Subse- 
quently some air entered the pleura through a minimal lesion which 
could not be detected. The hypertrophic pouch of the upper esophagus 
was easily found, big as the tip of a little finger. After some searching 
the lower segment was found. It was the size of an ordinary lead pencil 
and opened into the carina. The distance between the two segments 
was 2 cm. The fistula was divided and the opening of the trachea closed 
with a running fine silk suture. The upper pouch was mobihzed, pulled 
down and attached to the perivertebral fascia with 2 stitches 000 silk. 
An incision was made in the lowest portion correspondent to the 
lumen of the lower segment. An end-to-end anastomosis was made 
with some difficulty due to the narrow lumen and the tendency of the 
mucosa to retract. The posterior wall was sewn together with 4 sutures 
in the muscularis and 2 in the mucosa. The front wall had 3 sutures 
through all layers and then 2 in the muscularis all 00 000 silk. Now 
saline solution was injected through the catheter in the upper segment. 
A small leak could then be observed and was easily repaired with 
2 silk sutures. A second injection of saline solution easily passed down 
into the stomach without any leaking. Then the pleura was punctured 
and the air withdrawn. The wound was sutured around a small drain. 
The child’s condition following the operation was very good. 

On the next day a gastrostomy was performed. 70 ml of serum 
was given and the following day 20 ml of whole blood (Hb was than 
16.6 gm, red blood count 4.62 million, hematocrit 60 % and serum 
protein 5.9 %). The child had some edema around the eyes and some- 
what decreased turgor. The respiration was hoarse and labored. This 
was improved when steam was introduced into the couveuse. 

The following day mother’s milk was given in increasing quantities 
through the gastrostomy, A couple of times the baby belched up a 
small amount of milk and mucous and one week following the operation 
it vomited slightly. On the 10th postoperative day the child swallowed 
a tea-spoonful of water without difficulty and the mother’s milk was 
given orally in increasing amounts. Three weeks postoperatively the 
gastrostomy was removed and the baby could be put to its mother’s 
breast. On x-ray examination 4 weeks after the operation the passage 
through the esophagus was entirely satisfactory (fig. 3). 

Eive months postoperatively the child appears normal in every res- 
pect and feeds without difficulty. 

Case III- K. L. V. 686/48. 1 -day-old baby girl was referred from 
the Maternity Hospital because of cyanosis and respiratory difficulties 
since birth. The infant’s mouth was filled with frothy mucous. The 
general condition was poor. X-ray revealed an esophageal atresia. 
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Fig. 3. Case 2 one month after operation. 

The upper segment pulled down to level of the 4th 
thoracic vertebra. Note difference in width between upper 
and lower segment of esophagus. 
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After tte routine preoperative treatment for a couple of liours tlie 
child was operated according to the same procedure as Case II. The 
upper segment was sited at the level of the third thoracic vertebra. The 
lower segment was rather wide and well developed up to just behind 
the Carina; from there on it was approximately 5 mm wide and entered 
the trachea 1 cm above the carina. After the upper segment had been 
mobilized and attached to the perivertebral fascia it was found that 
it was possible to anastomose the upper segment to the wide and well 
developed part of the lower segment with very little tension. P/g cm 
of the lower segment was therefore resected. When the anastomosis 
was finished fluid was injected into the upper segment under pressure. 
It passed down easily without leaking. A small drain was left in place. 
The following day a gastrostomy was done according to Witzel. The 
stomach was hypoplastic and difficult to get a hold on. During the 
first two days there was a leak of milk through the wound but the fistula 
soon closed and on the 12th day the child could swallow without diffi- 
culty. An x-ray showed a good passage without any fistula. 

Case lY. K. L. V. 620/48. 3-day-old baby boy. Typical story of 
esophageal atresia since birth. The baby was brought to a hospital 
where an x-ray examination was carried out with a barium meal. He 
was then referred to us. A nasal catheter was immediately introduced 
into the esophagus and b ml of barium could be aspirated. The esopb- 
ageal pouch was then carefully irrigated with saline solution. A dang- 
erous aspiration of barium material was thus avoided. After the usual 
preoperative treatment with fluids, penicillin and vitamin K he was 
operated upon 20 hours after admission according to the same pro- 
cedure as Cases II and III. The two esophageal segments ended at the 
same level, the upper one with a blind pouch, the thin and narrow 
lower one with the usual tracheal fistula. After the closure of the 
fistula the upper centimeter of the lower segment was resected because 
of discoloration suggesting doubtful Adability. After the usual fixation 
of the upper segment an anastomosis was performed without tension. 
5. isolated 00000 silk in the posterior muscularis, 6 isolated fine cat- 
gut in the posterior mucosa, 3 catgut through both layers anteriorly 
and finally 2 extra silk sutures in the muscularis. Fluid injected into 
the upper segment passed down easily without leakage. A tear in 
the pleura was repaired. Because of this and in consideration of the 
very satisfactory anastomosis no drain was left. The postoperative 
course was uneventful. A gastrostomy was done on the 2nd day and 
on the 10th postoperative day the child was fed orally without diffi- 
culty. 

X-ray showed a well functioning anastomosis. 

Comment. 

These cases illustrate the different outlook for babies with 
esophageal atresia since the introduction of the new technique. 
Before being cognizant of this only one case of four was treated 
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with primary anastomosis and all died, with the new technique 
three cases have been operated upon consecutively, all with pri- 
mary anastomoses and all were cured. 

In Case I the anastomosis burst and an abscess formed and 
opened through to the wound. That these events need not prevent 
an ultimate success is shown by Case III. In fact, in the first suc- 
cessful case in the literature, reported by Haight (2) a complete 
rupture of the anastomosis occurred. The fistula may heal subse- 
quently; there is said to be a tendency towards the formation of 
strictures in the future (12). As shown by the present case the 
greatest risk of a ruptured anastomosis is the re-opening or the 
fresh formation of a fistula to the trachea. If therefore in the 
postoperative course an outward fistula develops from the esopha- 
gus adequate drainage of the wound is to be ensured. Vomiting 
should also be avoided. This is best ensured by administering the 
milk through the ventricular fistula by continuous drip. In a 
case in which there were signs of recurrence of the tracheo-esopha- 
geal fistula Ladd (6) re-explored the mediastinum, closed the 
fistula again and saved the child. 

In Case II in which the distance between the two segments 
was large and the lower segment unusually underdeveloped an 
uncomplicated healing took place. 

The changes in technique that led to success in cases II — IV 
were 

1) General anesthesia instead of local anesthesia (which greatly 
facilitated the operation). 

2) The avoidance of inlaying catheters through the anastomosis 
(which endagers the healing by foreign body action and also 
hinders the swallowing of saliva and mucous) (7). 

3) The fixation of the upper segment to the perivertebral fascia 
(most important). 

To this the author should like to add as 

4) A procedure which has been found to be of great value: After 
the anastomosis is completed fluid is injected with pressure 
through a catheter into the upper segment. A leak in the 
anastomosis can then readily be recognized and repaired. 
Furthermore, the free passage down into the stomach is ascer- 
tained. 

Cases II, III and IV furnish the answer to another question. 
It appears from these cases that it is not advisable to resect a 
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portion of tlie underdeveloped lower segment in order to be able 
to place the anastomosis to a wider and stronger lower portion 
thereof. In Case III in which this was done, giving rise to a slight 
tension on the anastomosis, this became insufficient and a leak- 
age of some days ensued. In Case II and IV, on the other hand, 
in which the anastomosis was carried out to very narrow and thin 
lower segments but, however, with absence of tension, the result 
has been an excellent anastomosis and a gradual adaptation of 
the lower segment. 


multiple Stage Procedure. 

Although the first cases of esophageal atresia that were saved 
(Leven, 8), (Ladd, 6), had a multiple stage operation as de- 
scribed above, this procedure has turned out to carry a much 
higher mortality than the direct anastomosis (12). It also means 
a great deal of trouble and anxiety for the parents of the child, 
especially during the period of the gastrostomy feeding. 

For these reasons we have been seeking some way of establishing 
a connection between the two segments of the digestive tract in im- 
mediate connection with the closure of the tracheal fistula. It 
seemed closest at hand to transplant a segment of the alimentary 
canal intrathoracically. 

We have had three cases in which the distance between the seg- 
ments has rendered a direct anastomosis unfeasible or ill-advised. 

In the first of these eases a loop of the intestine was used to 
unite the upper segment of the esophagus with the stomach. The 
initial intention was to use the jejunum but the mesentery was 
found to be too short for the purpose wherefore we had to resort 
to the transverse colon. 

Case Y. K. L. V. 2Y86/46. Girl, 2 days of age, with typical history 
of esophageal atresia. After routine preparation the patient was oper- 
ated upon (1. 1. 194:1, S — ^m). The mediastinum was explored. The 
distance between the segments was 3 cm and was still greater when the 
child swallowed. The fistula to the trachea was divided between silk 
ligatures. 

The following day a gastrostomy was done. The next day an ana- 
stomosis between the upper segment of the esophagus and a loop of the 
transverse colon combined with an entero-anastomosis was performed 
in the following manner: Under local anesthesia the abdominal incision 
was carried down to the umbilical level. A jejunal loop could not be 
used due to the shortness of the mesentery. The transverse colon, on 
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the other hand, was free and of sufficient length. The colon was divided 
distally to the splenic flexure. There was good nutrition to the transverse 
colon from the medial colic artery. An end-to-side anastomosis was 
then performed between the distal loop of the colon and the first 
segment of the transverse colon. The free loop was brought up 
behind the stomach to the esophageal hiatus. The operation was then 
continued through the thoracic incision. The colon was brought up 
through the esophageal hiatus and anastomosed to the lower portion 
of the upper esophageal segment without any difficulty. The condi- 
tion of the patient which had been satisfactory up to this point suddenly 
became very poor, the heart stopped and could not be made to work 
again. The intention had been subsequently to perform an anastomosis 
between the loop of the colon and the stomach and to divide the colon 
below this point. 

In the second case a direct esophago-gastrostomy was tried. 

Case VL K. L. V. 219/4'/. Girl, 6 days of age, with typical history. 
The infant was extremely dehydrated and had a right-sided pneumonia. 
After the administration of fluids and penicillin the mediastinum was 
explored according to the routine procedure. The distance between the 
segments was 4 cm. The fistula to the lower segment was di^dded be- 
tween ligatures. 

After deliberation with the parents who doubted being able to co- 
operate in a treatment with a duration of several years it was decided 
to perform an esophago-gastrostomy according to Sweet (11), 2 days 
after the first stage operation. 

Operation: Left-sided incision at level of the 8th rib curved upwards 
posteriorly between spine and scapula. Subperiostal resection of 
the 8th rib to practically its entire extent. Transection of the 5th, 
6th and 7th ribs somewhat posterior to angulus and division of the 
intercostal muscles. The lower pulmonary ligament was divided. 
The lower esophagus was exposed and mobilized after division of 
the covering parietal pleura. The left phrenic nerve was crushed. 
Incision of the diaphragm from the lateral hiatus to the costal margin. 
Mobilization of the stomach following removal of the spleen and 
ligature and division of the short gastric arteries and the left gastric 
artery close to the cardia. Dmsion of the omental folds. Division 
of the stomach immediately distal to cardia with double invagination. 
It is now seen that fundus ventriculi without any tension whatsoever 
can be approximated to the upper esophageal pouch which is pulled 
out from behind the left subclavian artery. ^ anastomosis is performed 
between the esophagus and the stomach with two rows, silk outer- 
most and catgut innermost. A good and broad anastomosis is obtained. 
Suture of the diaphragm with fine silk. So far the patient has withstood 
the procedure well with satisfactory cardiac function, which, however, 
is deteriorated by the pull on the pulmonary hilus and the pressure on 
the heart. Adrenalin is injected into the cardiac muscle a couple of 
times and a favorable effect is obtained by 1 ml glucose intracar^ally. 
The action of the heart deteriorates successively, finally ceasing in 
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spite of intensive cardiac massage and division of tlic pericardium. 
It appears, however, that the operation is technically feasible and that 
in a more favorable case this method may well be used (supplemented 
with extirpation of the lower esophageal segment). 

In Case VII K. L. V. 1430/47 a routine multiple-stage procedure was 
performed. The patient, however, had a so pronounced hypoplasia of 
the stomach that a catheter could hardly be sutured into it. After 
about two weeks the patient showed signs of recurrence of the tracheal 
fistula and died after two further weeks. 


Coiiiiuent. 

IVith the favorable results now obtained with direct anastom- 
osis there will probably be less occasion to perform multiple stage 
operations, especially as Swenson (12) reports having overbridged 
distances up to 4 cm with his method of fixation. 

In the remainder of the cases, especial^ where the conditions 
do not favor a gastrostomy treatment over a period of several 
years one of the procedures described above may be tried. In 
my opinion the direct esophago-gastrostomy according to Saveet 
(11) will have the best prospects of success. A disadvantage of 
this method is the great hazard still connected with intrapleural 
procedures in ncAvly born babies. 


Summary. 

7 cases of congenital atresia of the esophagus are described. 

4 were treated- with direct anastomosis. 

The first of them died from insufficiency of the anastomosis, 
the three others were cured. The advances in the surgical tech- 
nique in this field are discussed. 

3 cases were not fit for direct anastomosis. In order to avoid 
a multiple stage procedure over a period of years, it was attemp- 
ted to make an immediate connection between the upper esopha- 
geal pouch and the ventricle. 

The direct esophago-gastrostomy according to Sweet was 
tried in one case. Although the child which was in poor condition 
before operation, died, it seems that this method has the best 
prospects of success. 

3 — fi822G6. Acta chir. Scandinav. Vol. XCVII. 
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Congenital stenosis of the esophagus seems to be less common 
than esophageal atresia. In over 13,000 post-mortems Beatty 
(2) found only 2 cases. Many stenoses, liowever, especially of a 
lesser degree, probably give rise to such slight symptoms that 
they remain undiagnosed. 

While cases of esophageal atresia, usually combined with 
tracheo-esophageal fistula, are much alike, esophageal stenoses 
take various forms and may occur at all levels of the gullet. 
Thus there is reason to assume that the two are caused by different 
developmental errors. The most plausible explanation has been 
given by Forssxer (7), who after extensive investigations came 
to the following conclusions. 

Atresia arises at the early point in development at which the 
fetal lung buds begin to separate from the fore gut. 

Stenoses, on the other hand, arise, like intestinal atresias, at 
a later point. The digestive canal has then as a result of epithelial 
proliferation become a solid cord or in any case acquired a very 
narrow lumen. Subsequently vacuoles appear in the wall, fuse, 
and thus either form or widen the lumen. It is clear that a dis- 
order in this process may lead to stenoses of the most widely 
varying types. 

British surgeons have shown particular interest in esophageal 
stenoses. For detailed information see, for example, Beatty (2). 
The best systematic classification, by Findlay (6), has been based 
on the nature of the obstruction. Studying his own cases and the 
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literature, he found among a total of 80 cases 24 in wliich there 
was sufficient information given to permit classification. He 
could then identify the following four types. 

1. Narrowing of the lumen (9 cases) or smallness of the gullet 
for a short distance of its length is attributed to a failure of 
vacuolation of the esophageal wall in the process of develop- 
ment. 

2. A membraneous diaphragm (4 cases) is also assumed to be 
due to a perversion of vacuolation. A portion of the wall of a 
vacuole might persist in the form of a diaphragm with a greater 
or lesser opening either centrally placed or cxcentric. 

3. Localized fibrous or fibro-muscular ihichening of the wall of the 
gullet (9 cases), is of unknown etiology. 

4. Spasm (2 cases) is a disturbance of the coordination in the 
muscular activity of the esophagus. A cardio-spasm may be 
regarded as the most common form of this disorder. Although 
Cameron (4) found a change in the structure of the Auerbachs 
plexus in such cases, the etiology must on the whole be regarded 
as unknown. 

The portion of the esophagus on the oral side of the stenosis 
becomes dilated and its wall becomes hypertrophied. It may form 
a diverticulum as in the cases of Judd (12), O’Bannon (15), 
and Gross (10). 

Esophageal stenosis declares itself by difficulty in swallowing 
and by regurgitation of the food swallowed. This is usually in 
direct connection with feedings, but food may remain behind, 
become decomposed, and give rise to inflammatory changes in 
the wall with resultant increase in symptoms. In addition acute 
aggravation is often found in catarrhal conditions with swelling 
of the mucous membranes. Spastic conditions brought on by 
irritation of the esophagus wail may also cause variations in 
the course. 

In very pronounced stenoses symptoms may appear from 
birth, but in less severe cases they do not arise until the child 
begins to take solids. In the cases in which symptoms do not 
appear until later — possibly not until adulthood — it is prob- 
able that a less severe stenosis has been made worse by an inflam- 
matory process. In such cases it would presumably be difficult 
definitely to establish a congenital origin. 

When the clinical picture gives reason to suspect esophageal 
stenosis, an examination should be made with endoscopy and 
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X'lAys aftsE IjliG adniiRistEEftioii of fi contrast iiiGal. Itvcn witli 
these it may be difficult to distinguish the different forms from 
one another and sometimes it is impossible to be certain before 
operation or autopsy. 

In differential diagnosis the case history should rule out the 
possibility of a traumatic or chemical stricture. It may prove 
more difficult to distinguish a brachy- esophagus with the cardia 
located in the lower mediastinum. In these cases the x-ray will 
usually show the characteristic ventricular mucosa below the 
narrowing. A cardio-spasm with hypertrophy of the musculature 
in the lowest segment of the esophagus may also give the same 
picture as a stenosis — 3 cases of Strauss’s (18) and Beatty’s 
third case (2) afford examples of the diagnostic difficulties which 
may be encountered. 

A dietary regime with avoidance of solid foods improves the 
symptoms and may lead to complete freedom from symptoms 
(Sheldon and Ogilvie, 17). Usually, however, this treatment 
results in marked undernourishment and under-development. 
When there has been active treatment it has usually consi.sted of 
dilatation with bougies, sometimes complemented by endoscopic 
division of an obstructing membrane. Lasting freedom from symp- 
toms has been obtained especially in cases with membraneous 
diaphragm (see, for examples, cases in Gui.sez’ (9) andViNvSON’s 
(20) series and Eckerstrom’s case (5). 

In other cases this treatment has not led to complete freedom 
from symptoms. At times it must be continued over a long 
period or repeated again and again (for examples see Sheldon 
and Ogilvie, 17). This is particularly true when the obstruction 
is caused by narrowing of the lumen or a fibro-muscular stricture. 
Attempts to force dilatation then involve risk of perforation 
(Whipham and Fagge, 21). 

At times this treatment cannot be carried out at all because 
of a complicated structure of the narrowing (Gro.ss, 10) or a firm 
fibro-muscular thickening. In such cases some form of operation 
has been resorted to. Surgical intervention is simplest when the 
stenosis is located very high or very low, making it easier to 
approach. As early as 1892 Brenner (3) described a case of high 
stenosis in which he effected a widening of the stenosis and closure 
of a tracheoesophageal fistula below it from an esophagotomy on 
the neck. In 3 cases of stenosis immediately above the cardia, 
Strauss (18), working from the abdomen after drawing the 
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csopliauus down, severed the nuisenlaris down to the mucosa 
according to IIkllkk. Two of tlie cases wore restored, wliile a 
third died of ])osto))erativc com})lications. 

A completely intrathoracic stenosis is more difficult to approach. 
In 1921 Pktkuskx (lO) handled a case of ])ronounced stenosis at 
the level of bifurcation in which treatment with bougies was 
unsuccessful. He then constructed an extrathoracic esophagus by 
pulling a loo]) of the intestine \ip under the skin of the chest. 
Kowadays such a formidable procedure is unnecessary, since 
excellent results have been ohlained by a direct approach witli 
resection and anastomosis as reported l)y Cuoss (19) or with plas- 
tic repair as in tlie following case recently treated at Kronprin- 
scssan Lovisas BanKsjulchus. 

{Case no 19o()‘ 19 IT). Girl, 1() months of age. Frefjuent vomiting since 
bh'tb. After some^Yhut more sohil footl was inlrrnbiced at c. \ months 
of age, she usually did some vomiting at every meal. 

On August 8. 191T, wlum 9 months old, she was admitted to the 
Children's Department of Akademiska Sjukhuset, Uj)))sa\a. She then 
had acute pharyngitis with a fever of 39 C. In coimcetion herewith her 
difficulty in swallowing had increased markedly and for some days 
before admission she had not accejitcd any food or flui<ls. 

As she recovered from the ])haryngitis, her difficulty in swallowing 
decreased. 8lic could lake gruel hut regularly regurgitaled more solid 
food. Some iinprovcmcnl was noted after a<lminislration of methyl- 
scoj)olaminii nitras o.oooi g, x I. 

The case history revealed no occasion on which the ])atient had 
digested caustics. 

X-ray examinat ion after an opaque meal (Fig. 1 ) showed that the con- 
trast passed freely down to the stomach at the beginning of the exam- 
ination. After larger cjuantities were given, a stenosis was seen on 
the border between the middle and lower third of the esojdiagus. It 
was only a few millimeters wide and c. ^ ^ cm long. The esopliagns was 
distended both above and below the stricture, (jn this filling the con- 
trast did not pass down to the stomach. Above the stenosis some re- 
mains of food could he seen. 

The child was not in very good condition, with somewhat reduced 
turgor. She weighed 8 OlO gm (weight at ))irth i 300 gin). 

The patient was transferred to the Surgical Department, Kronprin- 
sessan Lovisas Barnsjukhus for treatment. Because of the firmness and 
rigidity of the stenosis no attempt was made at dilatation and an 
operative plastic was decided on. 

Operadov, October 2, 194T (Saxdblom). 

Intratracheal cyclopropane anesthesia. Right posterior retropleural 
approach using a vertical incision hetweeu the spine and the scapula, 
bending outwards below the scapula. Subperiostal resection of about 
2.5 cm of the *lth to the Tth rib close to the transverse processes. The 
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pleura was dissected medially and tlie azygos vein divided. A brancli 
of the vagus nerve ran around the stenosed esophagus and had to be 
divided to facihtate approach. On the spot indicated by the x-ray there 
was a distinct stenosis, a fibrous induration of the muscularis 1.5 cm 
thick. A simple plastic of the stenosis according to Heineke-Mikulicz 
was done as follows. A vertical incision about 2 cm long was made 
through the stenosis into the lumen. This incision was sutured trans- 
versely, making a broad passage. 2 rows of sutures, using 5— -0 silk, 
were placed, the knots in the innermost row on the inside, while the 
outer row was stitched in such a way that the muscularis was adapted 
without inversion. Before the incision was closed a sound was passed 
down to the stomach to make certain that there was no essential ob- 
struction in the lower esophagus. After completion of the suturing, a 
catheter was introduced into the upper part of the esophagus and 
saline solution injected under pressure. The fluid went down easily, 
without leakage. The operative field was drained with a small tube. 
The rest of the wound was closed after the cavity had been filled with 
penicillin solution. The patient showed no ill effects after the operation, 
in the course of which she had received 100 ml of blood intravenously. 

The next day a gastrostomy according to Witzel was performed under 
ether. The patient was immediately given nourishment via the 
gastrostomy. 

The postoperative course was without complications. After three 
days the patient had no fever. The wound healed rapidly. After 2 
weeks, nourishment by mouth was begun and as the patient swallowed 
without difficulty, the gastrostomy could be closed 10 days later. 
1 month after operation she could swallow semi-liquid food without 
difficulty. X-ray examination (see Fig. 2) showed that the stenosis was 
widened. About half a year after the operation the patient again began 
to_ have difficulty in swallowing and was re-admitted to the Children’s 
Clinic in Uppsala. X-ray examination (see Fig. 3) showed a very wide 
passage at the site of the old stenosis, but a very narrow passage just 
above the cardia. Endoscopic examination revealed a fold on the left 
side, about 17 cm below the teeth. This fold offered no noticeable 
resistance when a no. 18 bougie was passed. It was considered that the 
difficulty in swallowing was due to faulty coordination within the 
musculature of the esophagus — i. e. a spasm. After this examination 
the patient was completely free of symptoms. She has taken semi- 
solid food without difficulty and showed a normal increase in weight. 
At X-ray examination 10 months after operation (see Fig. 4) the dil- 
atation of the esophagus has decreased and the spastic stenosis is less 
marked. 


Comment. 

The history of this case is typical of an esophageal stenosis and 
illustrates the increased difficulty in swallowing experienced 
when solid food is introduced. It also shows how the symptoms 
become worse when there is an upper respiratory infection. 
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The nature, of the . stenosis was a localized fibrous thickening 
of the wall of the gullet, Findlays’s Type 3. Similar cases have 
been described by Whipham and Fagge (21), Hutchison (11), 
Sheldon and Ogilvie (17) and Findlay (6). 

In these latter cases the nature of the stenosis was studied in 
post portems, all the children- having died before the age of 6 
following wasting or attempts to dilate the stenosis. 

No doubt other cases of the same kind have been treated with 
more success, but it seems natural that cases with hard fibrous 
rings should offer more resistance to dilatation therapy than 
cases with a membraneous diaphragm or a spasm. Ashby (1) 
says; “The stricture should be dilated up carefully at regular 
intervals. With this the children generally and anyhow for a 
time keep fairly well. Directly the dilatation is left for more than 
2 — 3 weeks the vomiting starts again.” 

• Such cases are probably better helped by an operation of the 
kind described. The quick and permanent relief offered by this 
method is in contrast to the long and tedious treatment with 
bougies. Kay (1.3) has come to the same conclusion as regards 
the treatment of cardiospasm in adults. In a series of 17 patients 
whose condition was not significantly improved by dilatations, 
complete and permanent benefit was obtained with a transpleural 
cardioplasty performed in a manner very similar to the operation 
in the case described above. 

Operative Procedure. The retropleural posterior approach used 
in this case was originally described by Mixter (14) and now- 
adays is generally adopted in esophageal atresia operations. It 
provided excellent exposure and there was very little post-oper- 
ative trouble. 

The writer questions whether the transpleural approach recom- 
mended by Gross (10) has sufficient advantages to outweigh 
the risk of opening the pleural cavity. 

The stenosis itself may be treated either by resection and end- 
to-end anastomosis as recommended by Gross (10) or by the 
simple type of plastic repair used in the case reported here. When 
the latter procedure is feasible it probably involves less risk of 
sutural insufficiency. 

A. stenosis of greater length would probably have to be resec- 
ted and repaired either by an end-to-end anastomosis or, if the 
distance were too large, an esophago-gastrostomy as employed by 
Sweet (19) in the- treatment of extensive cicatricial obliteration. 
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The miter recommends the method described here of testing 
the security of the anastomosis by injecting saline into the eso- 
phagus under pressure. 

It should be pointed out that in some cases a simple incision of 
the stenosis down to the mucosa might be sufficient and would 
he extremely safe. 

In the case described there was still another stenosis farther 
down, on the level of the hiatus. Its changing appearance on 
different occasions and the ease with which sounds were passed 
through it indicate that it was spastic in type. The site of this 
stenosis (on the level of the hiatus, just above the cardia) seems 
to be common in spastic conditions; see the 3 Strauss cases (18), 
Sheldon and Ogilvie, case 8 (17), Beatty, case 3 (2). It is 
possible that this lower stenosis is secondary to the upper one. 

Summary. 

In cases of esophageal stenosis not suited to simple dilatation 
with bougies or in which such treatment does not give satisfac- 
tory relief, the method of choice seems to be an operation with 
partial resection and end-to-end anastomosis as described by 
Gross or plastic repair as described in this article. 
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The fir.st, description of a parathyroid adenoina that can he 
accepted today was ])rol)ahly that pn'sented hy hhtDiil'.lM in Ihl):). 
In 1901 Askaxa'/v associated jiarathyroid tnniors with skeletal 
lesions. However, it was not until 1020, when the first surpical 
removal of a jiarathyroid adenoina was made hy .Mandi., in a 
jiatient sufferiii" from osteitis fihrosa tteneralisata, and clinical 
imjirovement was seen, that jiractical interest in these related 
maladies was stimulated. 

According to Connif, the action of the jiarathyroid hormone is 
on the .solution of the calcium salts from the lione. According to 
Auii it is the jdiosjihorons metaholism that is involved, the hor- 
mone jiromoting an increased ontjiut of jihosjihates in the urine. 
This will result in a liyjiercalcemia. Anyway, whatever t he mech- 
anism may he, the result of a hyjierfunction of the jiarathyroids 
is the .same: hyjiercalcemia. hypojihosphatomia, hyjiercalciuria, 
liyperphosjiliaturia. When this condition has lasted for a wliile, 
skeletal .symptoms develoji, osteitis fihrosa generalisata or general 
ostcoporo.si.s, associated with symptoms from the urinary tract. 
The latter are due to a hyjicr.sat uration of the urine with calcium 
.salts, resulting in calcareous dejiosits in t he renal parenchyma — 
i. e., a ncphrocalcinosis — or concrements in the urinary jiassages. 
The clinical jiicturc of this condition which is the result of an 
overproduction of parathyroid hormone, and which is called pri- 
mary hyperparathyroidism, must be considered as familiar, and 
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will not be discussed in this paper. However, there are several 
features as to this condition that still are obscure. Hence as many 
cases as possible should be reported in order to throw some light 
upon the problem, in particular in view to the pathologico-ana- 
tomical picture. According to American investigators (Albright, 
Cope, Castleman, Mallory, Churchill, Bloomberg, Black, 
Kandall, Norris) the following types of hyperparathyroidism 
may be differentiated; 

1) Primary hyperparathyroidism due to a focal hyperplasia, 
seldom in more than one of the glands (adenoma). 

2) Primary hyperparathyroidism due to a diffuse h}'perplasia of 
all the parathyroids. 

3) Carcinoma with associated hyperparathyroidism. 

As a special group there is the secondary hyperplasia which 
may affect all the parathyroids in the case of osteomalacia, renal 
rachitis, and protracted chronic nephritis. However, this hyper- 
plasia is the result of a compensatory mechanism which probably 
sets in in order to increase the output of phosphate in the urine. 
However, a clinical hyperparathyroidism in the true meaning of 
the word is not present in this condition. 

Malignant tumors of the parathyroids may be seen, Imt this is 
a rare occurrence. Norris, in 1948, collected 41 cases from the 
literature. However, he accepts only 15 of these as carcinomas. 
Seven of these cases showed clinical evidence of hyperparathyroid- 
ism. In Norway the first case of carcinoma of the parathyroid 
with associated hyperparath 5 T:oidism has recently been published 
by Fretheim and Lange. The usual adenomas show a considerable 
degree of pleomorphism, sometimes growth with tendency to in- 
vade the capsule. This has led to some investigators classifjdng 
this condition as a first grade carcinoma (Alexander et ah). 
According to Norris, this serves no purpose because clinically the 
adenomas must be considered as benign tumors. 

With regard to the first group the above mentioned American 
investigators state that the adenomas, or the focal hyperplasia as 
they also are called, exhibit a great variety of cells, although the 
chief cell” and its varieties constitute the vast majority of the 
cells, Castleman and Mallory found no adenomas entirely com- 
posed of the water-clear cells”, or oxyphil cells. The chief cells 
Mere the only cells constantly found in the adenomas. Norris 
as examined 1,665 normal parathyroids. He describes six different 
types of cells (primordial cells, vesicular cells, clear cells, dense 
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cells, dark cells, oxypliil cells), Norris points out that all these 
cells ina}’^ be found in the adenomas. However, in some adenomas 
one type of cells may predominate almost to the exclusion of 
others, while in other tumors the cells have been mixed in varying 
proportions and include all manner of transitional forms. An 
adenoma made up of entirely oxyphil eells is exceedingly rare. 
The adenomas are usually solitary. In a survey of 322 cases 
Norris found multiple adenomas in 6.2 per cent of the cases. 

In the case of diffuse hyperplasia, where all the parath}’Toids 
are involved, the anatomic picture is constant: large clear cells, 
dominating the microscopic picture. In some areas acinar group- 
ing may be seen. The cells are much larger than the other cells 
of the parathyroid, their diameter varying from 10 to 40 microns. 
Albright et al. do not consider this so much as a hyperplasia but 
think that it is a hyj)ertrophy of each individual cell. The reason 
for the appearance of the large cells shordd be an increased hor- 
mone production. The gland tries to hold back the hormone, 
bence the swelling of the cells. 

In the case of secondary hyperplasia the essential feature is 
the hyperplasia of the chief cells. 

According to American authors, about 10 per cent of the cases 
of clinically demonstrable hyperparathyroidism can be traced 
back to a diffuse hyperplasia of the water-clear cell type, while 
90 per cent of the cases are said to be due to adenomas. According 
to Norris 322 cases of adenoma had been published up to 1946, 
and according to Black and Randall 26 cases of h}^erplasia 
up to 1947. This American concejit, however, is not held by other 
investigators. Bergstrand has emphasized that there is no 
essential difference between hyperplasia and adenoma. He points 
out that all cases are adenomatous hyperplasias, as well where 
primary as secondary hyperjilasia are concerned. This question 
being of considerable interest as to the surgical management, 
particularly in view to the surgical approach, it is of importance 
that all cases that might throw some light upon the problem are 
reported. This is the reason for publishing our material. Should 
the concept held by American investigators be right, the following 
procedure should be adopted: If at the operation a frozen section 
shows adenoma, this should be removed. Multiple adenomas being 
exceedingly rare, no further search is necessary. One just has to 
watch the postoperative course and wait and see if not the Ca 
and P values return to normal. If not, as very seldom, the patient 
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must be re-operated. A careful exploration for an eventual ade- 
noma is no small operation indeed, as every place where an ade- 
noma may be located must be explored. A half-made exploration 
is worse than no exploration because it leaves scar tissue without 
the presence of other tumors being excluded, and may only serve 
to complicate a re-operation. If the frozen section shows a hyper- 
plasia of the water-clear cell t 3 ^pe, a diffuse hyperplasia of all 
the parathyroids is most likely the case (adenoina witli a pre- 
ponderance of water-clear cells cannot definitely be excluded in 
the frozen section). In such cases a sub-total resection of the 
parathyroids must be performed. Three of the glands should be 
removed, and the fourth, if not much enlarged, should be left. 
Should also the fourth gland be enlarged, parts of it must be excised. 
According to Black and Kandall 30 to 200 mg should be left. 
If more is removed, permanent tetany may result, and if too 
much is left, the symptoms will usually persist. 

The cause of the primary hyi3erj)arathyroidism is unknown. 
An overproduction of a parathyroprival hormone by the pituit- 
ary gland has been considered, but has never been proved. If 
the American dualistic concept is right, the cause is probably 
not the same in both instances. The term primary hyperpara- 
thyroidism is not correct in the case of diffuse hyperplasia, 
because this condition is interpreted as secondary to a hormonal 
dysregulation of other endocrine glands. If the socalled adenomas 
really are neoplasms, this condition might very well be called 
primary hyperparathyroidism. 


The Material. 

During the period 1938 — 1947 seven cases of hyperparathyroid- 
ism have been treated in our department. The age of the patient, 
sex, number of tumors, location, skeletal changes, renal involve- 
ment etc., are shown in the table. (Table I.) 

Sex. There are 5 females and 2 males. As in other materials, 
the sex incidence shows a preponderance in females over males. 
The ratio is stated to be 3 to 1. 

The age of the patients has varied from 22 to 67 years. 
In Norris’s material the age varied from 14 to 57 years, but 70 
per cent of the cases were found in the age group 30 to 60 years. 

uring the last years the incidence has accumulated in the younger 
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age groups, probably owing to the condition being diagnosed at 
an earlier stage. 

Single and niidtiple adenomas. There were 5 cases of adenoma. 
In the four cases where the adenoma was found, the Ca and P 
values returned to normal after the operation, so it should be 
justified to believe that one adenoma only has been present 
in these joatients. In one patient the adenoma was not found 
at the first operation. This patient was re-operated by Dr. Nico- 
laysen at Drammen Hospital, and the adenoma was found in the 
anterior mediastinum. Also in this case the adenoma was a 
solitary one. Four of the adenomas we found were located in the 
region of the left inferior glandule. According to Norris (322 
cases) adenomas are about equally frequent on the right and on 
the left side of the neck, although a remarkable difference be- 
comes apparent as to involvement of the superior and inferior 
glandules, 80 per cent being situated in the region of the inferior, 
20 per cent in the region of the superior glandule. An aberrant 
localisation of the adenoma is found in 10 per cent of the cases. 
In our material this was only seen in one of five cases. As to the 
aberrant position 60 per cent of these tumors are situated in the 
anterior mediastinum, 30 per cent are embedded in the thyroid, 
the rest being found in the posterior mediastinum, usually retro- 
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esopliageally. This may be a lead as to the succession in which to 
search for the tumor at the operation. 

Two of the cases presented diffuse enlargement of three of the 
parathyroids. One of these cases was operated on two times. 
At the first operation two enlarged glands were removed. No 
chnical improvement followed. The patient was then re-operated, 
and this time a large gland was removed on the other side. Fol- 
lowing this operation the Ca and P values returned to normal. 
The case has been reported at a staff meeting in Oslo as a case 
of multiple adenomas. A re-study of the sections shows that there 
is a diffuse hyperplasia of the water-clear ■ cell type in all the 
glands. In the fifth case three enlarged glands were removed at 
the primary operation, all presenting the picture of the water- 
clear eell type hyperplasia. The four cases of adenoma were all 
hyperplasias with preponderance of the chief cells as shown in 
fig. 3. 

Our oases thus correspond to the American concept and classi- 
fication as to the pathologico-anatomical picture. As mentioned, 
objections have been made as to this classification (Bbrgstband). 
In Acta med. Scand. Yol. 128, p. 103 Hagtvedt and Mathiesen 
report an interesting case that they think contradicts the American 
concept. The patient was operated for hyperparathyroidism in 
1936, and two adenomas of the chief cell type were removed. 
The blood calcium value which prior to the operation was 20 mg 
per cent, returned to normal after the operation, and remained 
normal except on a single examination in 1943, when it was 
12.2 mg per cent. Prior to the operation the jiatient suffered 
from renal insufficiency associated with chronic uremia with urea 
contents varying from 77 to 100 mg per cent. No change was seen 
as to this, and the chronic uremia persisted. The patient died 
from an accident on the New Year’s Eve 1944. At autopsy 3 
enlarged parathyroids were found in the neck. Microscopy showed 
hyperplasia of the chief cells in two of the glands. In the third 
there were some areas where also the water-clear cells were seen 
to be hypertrophied. Hagtvedt and Mathiesen think that the 
hyperparathyroidism in this case has relapsed, all the glands being 
hyperplastic. Furthermore, based upon the microscopical picture, 
they think that the case contradicts the American concept. 
However, this case is obscure. The Ca and P values, four months 
prior to death, were 8.7 and 2.3 mg per cent, respectively. These 
figures taken into consideration the diagnosis hyperparathyroidism 
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is not justifiable. The onl}'- ample proof wo so far have as to the 
presence of hyperparathyroidism is the Ca and P values in the 
blood, and the figures recorded do not permit the diagnosis 
hyperparathyroidism. The h)'pcrplasia in the case of this patient 
has probably been related to his renal disease. Secondary liyper- 
plasia of the parathyroids may occur in chronic renal disease. 
However, it may be objeced that the roial insufficiency in this 
case was not so marked that it would cause such a retention of 
phosphorous that the Ca values would be affected, resulting in 
an increased activity of the parathyroids. The clearance was 37 
per cent of the normal. However, this was on April 4th, 1943, 
i. c. 20 months before the patient died. There are thus no figures 
indicating the renal function at the time when death occurred. The 
mechanism of the secondary hyperplasia in renal insufficiency 
is still obscure. If Aub’s theory as to the effect of the paratlijToid 
uj)on the output of phosphate in the urine is right, it should be 
justified to assume that even a moderate retention of phosphate 
would irritate the parathjT:oids to an increased activity resulting 
in hyperplasia. In the case of mild forms of renal insufficiency it 
might be assumed that the hj^ierplasia would compensate the 
tendency to phosphate retention so that the P values would be 
normal. If the above mentioned patient had lived until he had 
died from his chronic renal disease, the serum P values would most 
likely have been increased before death, and the three glands 
would then probably be taken for a secondary hyperplasia. The 
microscopic picture, too, would be in favour of this. The case is 
a very interesting one and gives rise to a series of theoretical 
considerations, although it cannot be said to be quite clear. 
In my opinion Hagtvedt and Mathiesen have drawn too wide 
conclusions when they state that the case contradicts the Ameri- 
can concept and classification. In the discussion of multiple contra 
solitary adenoma Norris also states that adenomas and secondary 
hjqierplasia are often mistaken for each other, and Churchill 
warns against a too radical operation in cases with renal insuffi- 
ciency. (Pig. 1, 2, 3.) 

Symptoms from the urinary tract. Six patients had symptoms 
from the urinary tract. Three patients (no. 3, 4, and 5) had suf- 
fered relapses of renal calculi for months and years. In one patient 
(no, 1) a large stone was found in the renal pelvis. One patient 
(no. 6) had suffered attacks of renal calculi 15 years previously. 
Examination now revealed a diffuse nephrocalcinosis with 
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calcification of the renal parenchyma. One patient (no. 2) had 
a chronic uremia with a considerable impairment of the renal 
function, but no concrements were seen on the roentgeno- 
gram. 

Symftoms from ilie osseous sijstem. Five patients presented 
symptoms from the osseous system. One of them (no. 1) had a 
general osteoporosis, and three (no. 1, 6, and 7) had osteitis 
fibrosa 'generahsata with ' multiple cysts and areas of rarefaction 
in the bones. One patient (no. 5) had a maxillary tumor of the 
giant-cell type. 

One patient (no. 2) developed symptoms of an acute psychosis 
which was'what lead to the diagnosis being.made when the patient 
was admitted- to an asylum. Dr. Eitinger has given an account 
of the psychiatric aspect of this case. 

Erom a clinical point of view different forms of hyperpara- 
thyroidism have been differentiated, viz.,’ the osseous, the renal, 
and the gastrointestinal form. Both the skeletal changes and the 
symptoms from the urinary tract may be regarded as complica- 
tions to the hyperparathyroidism. The incidence of these com- 
plications vary in different materials. In the material collected 
by Noeris skeletal involvement was seen in 90 per cent of the 
cases, and symptoms from the urinary tract in 36 per cent. The 
incidence of skeletal symptoms being so high in this material 
may.be due. to the fact that a large part of the material lies far 
back when advanced cases only were diagnosed. Cope states that 
complications from the urinary tract are more frequently found 
than skeletal changes. Eurthermore he holds that the purely 
renal forms most often are found in mild cases of hyperparathyroid- 
ism while skeletal changes are preferably seen in the more severe 
cases. Albright, Baird and Bloomberg hold that the degree of 
skeletal involvement is an expression for the duration of the 
disease rather than for its intensity. 

In our material, as it will be seen, involvement of the urinary 
tract is as frequent as skeletal involvement, and two patients 
presented renal symptoms only. Preoperatively they had Ca 
values of 12.2 and 13.3 mg per cent, respectively, i. e, considerably 
lower values than in the case of the other patients, so that one 
must consider that these cases have been milder forms according 
to Cope s concept. The most marked skeletal changes in our ma- 
terial were seen in a patient where the condition had lasted for 
16 years. With regard to the duration of. the disease it may be 

4 — i 82266 . Acta chir . Scandinav . Vol , XCVll . 
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Table II. 


Case 

Ca 

P 

■ 

Phosphatase 

Ca output in 
urine 

1 

15.0—14.5 

mg % 

2.05 -2.5 

nig% 

10—20 B. E. 

450 mgr. 

2 

15.4—14.7 


G.55— 5.05 

0 

5.35 0 

50 — ^75 mgr. 

3 j 

12.2— 11.8 


2.2 — 2.3 

V 

'4.1— 2.8 

420 mgr. 

4 ' 

13.3—12.8 


2.4 —2.2 

0 

i3.4 


5 

14.2 

0 

2.2 

0 

|3.0 ! 

C50 0 

6 1 

15.G— 14 

t ! 

1.9 —2.5 

0 

1 7,7— 7.5 ’ 

230 0 

7 

15.2—13.5 

* 

3.0 —2.2 

0 

25 



added that in NoKRis’s material it is stated to be from 5 to 7 


years. However, AiBRiGHT, Aub and Bauer, in 1934:, reported 
a case where the condition had probably lasted for 39 years. 
One of our patients had nephrolithiasis 16 years previously, and 
one giant-cell tumor 15 years previously. In the remaining group 
the symptoms have lasted from 9 months to S years. The patient 
who had had symptoms for 9 months only, these were only from 


the urinary tract. 

Another problem is that as to the incidence of hyperparathjuoid- 
ism among patients with renal calculi. Our material is not suited 
for such an investigation because it consists of selected cases. 
CoBE et al. report an incidence of 10 to 15 per cent. However, 
this has been corrected to 3 per cent in a later publication. But 
other investigators find considerably lower figures. 

The combination hyperparathyroidism and renal calculi is a so 
frequent occurrence that in all cases of relapsing calculi it is 
indicated to deternaine the Ca and P values in the blood, especially 
if analysis of the stone shows that this consists of calcium phos- 


phate. (Table II.) 

PreoperaUve Ga and P mines. These are shown in table II. 
It is seen that the Ca values have varied from 12 to 15.6 mg per 
cent. The P values have been low in all cases except case 2 where 
it was 6.5 mg per cent. This patient had a considerable renal 
insufficiency, which well may have been responsible for the P 
value being increased above normal. Two cases (no. 1 and 7) 
showed considerably increased and one case (no. 6) moderately 
increased phosphatase values. All these patients presented marked 
skeletal changes. The phosphatase value is an expression for the 
activity of the osteoblasts, and it is raised in cases where there is 
an increased formation of new bone besides the bone destruction. 
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The excretion of Ca in the mine is also shown in table 2. As 
it appears, considerable amounts were excreted in the case of 
patient no. 1 and 3, and 5, while the excretion was more moderate 
in the case of patient no. 6. The largest excretion, 550 and 650 
mg, respectively, was seen in the case of the two patients with 
hyperplasia. Patient no. 2 had a very low excretion varying from 
50 to 80 mg, in spite of the fact that there was a considerable 
hyperparathyroidism vath blood Ca values of 15.4 mg per cent. 
This patient had a considerable renal insufficiency, and the find- 
ings correspond to the experience of other investigators, that 
when renal insufficiency occms, the renal excretion of Ca decreases 
to normal or even subnormal values, while the Ca excretion 
in the feces increases so that the patient remains in the same state 
of negative Ca balance. 

In case 1 and 3 some tests were carried out as to the Ca bal- 
ance. In both cases a negative balance was found. 

Postoperative course. The mortality following operative treatment 
of hyperparathyroidism is stated to be about 5 per cent (Norris). 
None of om patients died as a result of the operation. In all cases 
except case 2 there was only slight postoperative reaction. In 
this case there was a considerable impairment of the already marked 
renal insufficiency, and the urea content rose to 350 mg per cent 
and a marked acidosis developed (cf. Churchill’s warning of not 
to be too radical in cases with renal insufficiency). 

Otherwise it is the postoperative tetany which is a threat to 
these patients. A rapid fall of the Ca content to normal or sub- 
normal values are often seen. Whether the patient will show 
symptoms of tetany does not entirely depend on the absolute 
Ca values, but also on how rapidly the fall takes place. If the fall 
takes place rapidly from highly increased values, the patient may 
develop clinical symptoms of tetany even if the Ca values are 
normal. It is recommended, therefore, always to give Ca the first 
postoperative days. In some cases, however, there is a fall to 
subnormal values with tetany. There are two forms of this tetany. 
One is the form that appears when too much parathyroid tissue 
is removed at the operation, and this tetany often becomes 
permanent. 

The other form is characterized by transient low Ca values fol- 
lowing the removal of an adenoma. There are two theoretical 
explanations as to this entity. One is that the other parathyroids 
on account of the adenoma are depressed in their function, and 
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a certain time is taken to restore the function. The other theory 
is that during the first postoperative days there is a hack-flow 
of Ca from the blood to the osseous system, this back-flow being 
responsible for the fall in the Ca values in the blood. This re- 
calcination should especially be seen in cases where the phospha- 
tase values are raised. Some authors (CHtrncHiLL, Hellsthom) re- 
commend to operate in several stages in these cases, therefore. 
Case 1, where the phosphatase values were markedly raised was 
operated in two stages because the condition at the first operation 
was interpreted as an adenoma. The patient showed no symptoms 
of tetany. Case 6, who had moderately rised phosphatase values 
showed slight symptoms of tetany, and so did also case 3 where 
the phosphatase values before the operation were normal. None 
of these patients had Ca values under 8 mg per cent. Patient no. 
5 developed a manifest tetany with Ca values as low as 4.2 mg 
per cent. In this patient all parathyroid tissue in the neck was 
removed because of the report on the frozen section which fox two 
glandrdes read: “not parathyroid tissue”. The last enlarged gland 
which was found, was thus thought to be an adenoma and was 
entirely removed. "When discharged, the patient still had sub- 
normal Ca values and Ca and Da medication had to be continued. 

Late results. The further fate of the patient depends to a certain 
degree on how early the diagnosis is made. If irreparable changes 
have developed in the kidney regression will not occur, and the 
patient will sooner or later die of his renal disease. However, 
cured for his parathyroidism, the patient may live for years 
without any progression being seen. In the case of adenoma, 
surgical removal of the adenoma will usually give permanent cure. 
In all our cases the Ca values returned to normal following the 
removal of the adenoma. Also the P values rose to normal. In 
patient no. 2 where there were increased P values prior to the 
operation, an additional increase to 8 mg per cent was seen 
following the operation. But when the renal function improved 
the P values sank towards normal. The Ca and P values have re- 
mained normal during the postoperative observation period. 
Patient no. 2 has not been controlled because she left the country 
during the war, but we have heard that she has returned and is in 
good health. 

In the case of hyperplasia the question as to permanent cure 
is more problematic. If too much of the gland is removed tetany 
with permanently low Ca values will result as in our patient no. 5. 
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However, tlie organism wiE gradually be adjusted to lower Ca 
values, and often there are no clinical symptoms of tetany in spite 
of subnormal Ca values. Still Ca should be administered in view 
to the danger of cataract (Salvesen). During the acute stage 
of the tetany, i. e. the immediate postoperative period, the only 
effective treatment is large doses of CaCl, in some instances in- 
travenously, because Da and AT 10 administration does not take 
effect until after a certain latent period. 

If too bttle of the glandular tissue is removed, symptoms will 
persist as in the case of our patient no. 1, where only two glands 
were removed at the first operation. The Ca and P values returned 
to normal when the patient was re-operated. As previously stated, 
30 to 300 mg glandular tissue should be left. 

In the cases where the phosphatase values were increased, 
the values graduaEy returned to normal. However, it takes a 
longer time for the phosphatase values than for the Ca and P 
values to return to normal, this probably being a manifestation 
of the re-calcination following the operation. 

In case 1 the phosphatase values remained high for several 
months after the operation. 

Summary. 

The author reports 7 cases of hyperparathyroidism. 

All cases presented typical findings in the blood, high Ca and 
low P values, except in one case where the P content was high 
as a result of an impaired renal function. The phosphatase values 
were increased in 3 cases. Six patients showed symptoms from 
the urinary tract and 5 from the osseous system. One patient had 
symptoms of an acute psychosis. At the operation 4 cases had 
an adenoma in the neck. In one patient no adenoma was found 
in the neck, but the patient was re-operated at another hospital, 
and an adenoma was found in the anterior mediastinum. Diffuse 
hyperplasia of the "water-clear cell” type was found in two cases. 
One of these patients had to be re-operated, because the glands 
on one side only were removed, the condition being interpreted 
as adenoma. No postoperative deaths occurred. In all patients 
with adenoma the Ca and P values returned to normal after 
the operation. Two. patients had slight, transient symptoms of 
tetany. In one of two patients with hyperplasia the Ca and P 
values did not return to normal until the patient was re-operated. 
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In the other patient a permanent tetany developed because all 
parathyroid tissue in the neck was removed by a mistake. It is 
emphasized that the material seems to confirm the American 
dualistic concept, where adenoma and diffuse hyperplasia of the 
water-clear cells, are differentiated. Frozen section should always 
be made at the operation. Should a water-clear cell hypertrophia 
be present, subtotal resection of the parathyroids should be done. 
In the case of adenoma it will suffice to remove this, because 
multiple adenomas are extremely rare. It is indicated that the 
term primary hyperparathyroidism may not be correct because 
the condition probably is secondary to a dysregulation of other 
endocrinous glands. If the socalled focal hyperplasia or adenoma 
really is a neoplasm, the term primary hyperparathyroidism 
seems justified. 
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On Surgically Treated Heiiatitis. 

By 

STEN BRATTSTROM. 


In an interesting paper in Acta Chir. Scandinav. Vol. XCVI: 
17; 1947, Bergeneeldt reports 7 surgically treated cases of acute 
hepatitis which were not ameliorated by a previous conservative 
treatment. The surgical treatment in Bergenfeldt’s cases 
consisted of irrigation of the biliary passages with cholangiogra- 
phy contrast medium and sabne solution, and resulted in a speedy 
regression of the icterus and the recovery of the patient. 
According to Bergeoteldt this favorable result was due to 
the perfusion^s washing away an assumed mucus plug or 
an adhesion of the mucosa in the ductus choledochus which 
caused a relative obstruction of the biliary flow by the secre- 
tion pressure of the bile being lower than normal because of 
the primary hepatitic parenchymal process and thus not capable 
of . removing the tenacious plug. The biliary stasis caused in this 
way by the mucus plug aggravated the hepatitis, and the vicious 
circle was first broken by the washing away of the plug. 

In Nord. Medicin 1948: 38: 15 Hublin reports three cases of 
severe acute hepatitis and one of subchronic hepatitis in which 
two cases were treated with irrigation of the choledochus and the 
other two with irrigation and drainage of the choledochus. The 
three acute cases recovered entirely. Hublin’s opinion with re- 
gard to the patho-physiological mechanism and the curative effect 
is in agreement with that of Bergenfeldt. 

The theory originally set forth by Virchow in 1865 that a 
stasis is present in hepatitis caused by a mucus plug in the ductus 
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clioledoclius has re-'appeared andhasbeensupported by observations 
made both in connection with the medical treatment of hepatitis 
with magnesium sulphate perfusions by means of a duodenal tube, 
where the mucus plug has been obtained before the biliary flow 
has commenced (Matsuo & Mizuta, H. Hult), and in connection 
with surgical treatment, where choledochotomy in cases of hepatitis 
has revealed tenacious mucus, mucus plugs, or white bile in the 
distal portion of the choledochus. It is natural that the surgical 
principle of treatment should be to bring about drainage of the 
biliary passages by external or internal biliary fistulas, whether 
with a view to relieving some form of biliary stasis, producing 
drainage of a cholangitis, or drawing off infectious matter regurgi- 
tating into the biliary tree. Even if the motives have been diver- 
gent and the lines of reasoning not clear, it was early shown and 
has subsequently been confirmed by experience that external 
choledochus drainage in a considerable number of cases has been 
followed by regression of the icterus and the hepatitis. 

Light seems to be shed on this fact by recent investigations, 
mainly in Erance, into the dystonias of the biliary passages and 
their significance. These are reported in excellent surveys in the 
Journal de Chirurgie, Tome 63, N:o 10 — 11, 1917. As these investi- 
gations will probably lead to significant consequences for the 
diagnosis as well as the therapeutic management of a number of 
obscure morbid conditions in the liver and the bibary passages, 
it seems justifiable to the author briefly to cite some of the main 
points in these papers, especially as they afford interesting points 
of view in the analysis of the present series. 

By roentgen manometry, pharmaco-dynamic tests and physio- 
logic stimuli there has in man been established a neuromuscular 
co-ordination of sphincter type at the neck of the gallbladder. 

The bile from the liver accumulates between two obstructions, 
consisting of the sphincter of Oddi and the sphincter at the neck 
of the bladder. When the pressure is sufficient (10 — 14 cm. water), 
the sphincter at the neck of the gallbladder is relaxed and the 
gallbladder fills up. The filling and the relaxation of the sphincter 
may .be blocked by a fatty meal or by morphine. The emptying 
is not a passive phenomenon and the sphincter at the neck of the 
bladder, is a sluice lock which protects the choledochus pressure 
against excess pressure.from the gallbladder. 

The innervation ofithe neck of the bladder consists of ah internal 
autonomous net of ganglia of .'Auerbach’s type and an 'external 
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jiet connecting tlie region with- the rest of the body by fibers 
which come through the lesser omentum from the plexus coeliacus 
and the vagus. The splanchnic nerve inhibits the muscle tonus in 
the biliary passages while the vagus accelerates it. These external 
nerves are not necessary for the function of the gallbladder. The 
bladder denervated from the external nerves still fills and empties, 
as shown by Houssay and Rubio. The fibers emanating from 
the vagus and splanchnicus exert only a regulating and restraining 
action, accelerating in the case of vagus and inhibiting in the case 
of splanchnicus, by acting on the internal autonomic nervous 
system. The nervous impulses over the vagus and splanchnicus 
are stimulated by the transduodenal passage of albumoses and 
peptones and by diluted hydrochloric acid which induces a motor 
reflex (according to Ivy and Goldberg the hydrochloric acid 
should induce a hormonal reflex by liberating a “cholecystokinin” 
in the duodenum). 

With regard to the choledochus, the presence of a triple sphincter 
system in the distal portion is stressed, namely: a papillary sphinc- 
ter with circular, longitudinal and semicircular fibers, and a 
choledochus sphincter, about 15 mm. higher up, consisting of two 
segments, a lower corresponding to the choledochus situated intra- 
murally in the duodenum and an upper a few millimeters higher up 
corresponding to the pars retroduodenalis choledochi. Here also 
the innervation consists of an internal autonomous net of ganglia 
of the Auerbach type and external fibers that connect it with the 
sympathetic and the parasympathetic system through the splanch- 
nicus and vagus, respectively, enabling the sphincter of Oddi to 
act synergetically on the gallbladder and the sphincter of the neck 
of the bladder. The tonus-accelerating effect of the vagus and the 
tonus-inhibiting effect of the splanchnicus are identical in the 
•bladder and the choledochus and its sphincter. 

It is thus comprehensible that morbid processes and conditions 
of various types,, even when at a considerable distance from the 
biliary passages, are able to disturb the delicately adjusted neuror 
muscular play in the biliary passages, causing dystonias there 
which give rise to. manifest clinical symptoms. It has been possible 
to observe clinically the. syndrome “atonia of the sphincter of 
Oddi as it appears after sphincterotomy with .its sequels: regurr 
gitation, dilatation of the choledochus. and cholangitis. Such 
.observations, however, are .exceptional. ' Commonly atonia of the 
sphincter occurs concomitantly with hepatitis. What correlation 
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is tlierc tlioB between the icterus and tbe atonia? The author cited, 
Guillet, considers the icterus to bo purely hepatocellular. Ho 
denies the possibility of its being sustained or even caused by the 
atonia with its sequels, regurgitation and infection, and adds that 
the hepatitis causes the dystonia, but without going into any 
further detail. Ho admits, however, that the condition calls for 
clarification, and he considers that the atonia of the sphincter 
plays an important role in the pntho-physiological processes in 
protracted cases of hepatitis. It is, however, not only hypotonia 
that one encounters in connection with prolonged hepatitis and 
icterus, but also, as is shown by the roentgen manomctric measure- 
ments, a hypertonia of the .sphincter with an increase of pressure 
in the choledochus of more than IG — 20 cm. water. This hyper- 
tonia may be purely functional and may temporarily yield to 
vagolytic measures, but it may also occasionally be conditioned 
by a true hypertrophy or sclerosis of the sphincter. What is then 
the correlation between the hypertonia and the icterus? A true 
retention icterus should imply a permanent excess pressure in the 
choledochus of more than 30 cm. water, and Guillet seems to 
hold the opinion that the significance of the hypertonia lies in the 
relative stasis in the biliary passages, which sustains and aggra- 
vates the hepatitis and the hepatocellular icterus. 

With the object of studying the significance of choledochus 
drainage in cases of prolonged hepatitis and problems related 
therewith, the author has made a survey of 14 cases admitted to 
the County and Municipal Hospital of Hiilsingborg in the years 
from 1939 to 1947, inclusive, in all of which biopsies of the liver 
■were done and in which the surgical therapy consisted of external 
choledochus drainage in all the cases but one (Case 9), where ex- 
ternal choledocho-duodenostomy was performed according to 
Pauchet. The cases are reported in the following and have nec- 
essarily been described rather summarily, wherefore some further 
explanation may perhaps be desirable. The clinical diagnosis of 
acute hepatitis has been made on the basis of the clinical course 
and the routine liver function tests, but the prolonged course, in 
many cases unimproved by medical treatment, or difficulties in 
differentiation, have indicated operation. In no instance has there 
been found any reason for the icterus condition other than more 
or less severe hepatitis. In two cases, however, there was micro- 
scopically demonstrated biliary stasis. In the three cases in which 
the pathologico-anatomical examination could not establish 
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hepatitis, no cause of the icterus could be discovered at all. In 
two of these cases (13 and 14) there were, however, increased 
phosphatase values and in the third case (12) there were increased 
phosphatase and citric acid values and a liver which on direct 
inspection suggested, ^'chronic hepatitis In no instance did 
choledochotomy reveal mucus plugs, white bile, calculi, or 
anything similar. 

The surgical procedure has consisted in careful exploration of 
the biliary passages with probe, scoop and palpation, and in an 
occasional case cholangiography also. Post-operatively the biliary 
flow has been collected by means of the choledochus drainage tube 
and measured, and in several cases it has been possible to show 
how the bile concentration has increased by permitting the drai- 
nage tube to empty into a bottle containing a certain amount of 
water and then testing the hemoglobin value of this mixture ac- 
cording to Autenrieht. The choledochus drainage tube has usually 
been removed after two weeks. All of the patients recovered or 
were improved in connection with the operation with the exception 
of one, who died on the 7th post-operative day in coma hepaticum 
ind uremia. The thirteen surviving patients were later given 
bllow-up examination. 

The follow-up examinations have shown that 9 out of the 13 
surviving patients are perfectly well. In two of these cases the 
jeriod of observation is only four months, however. All of the 
iured patients showed normal values in the function tests. Of the 
hree cases (7, 11 and 12) which did not show favorable late results, 
wo have developed cirrhosis (7 and 11) and one (12) had a reci- 
livation of the hepatitis after 6 months and was admitted to the 
nedical department. Even upon operation the two cases of cirrho- 
sis showed grave pathologico-anatomical changes, while upon 
)iopsy the case of recidivation showed normal hepatic tissue but 
lad a citric acid value in excess of 100 and a phosphatase value = 
■1.2 units. 
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Case Reports. 

The following abbreviations are employed; Bil = bilirubin in 
blood serum determined according to van den Bergh. Ci = citric 
acid in serum in y/ml. Pho — phosphatase units per 100 ml. serum. 
PAD = pathologico-anatomical diagnosis of biopsy specimen of liver 
tissue. 

Case 1, Pemale, aged 26. Painless icterus of 2 months standing, 
resistant to medical treatment. Referred from medical department. 
Laboratory Findings at operation: Bil 18/200000, Direct Reaction 
— I — j — Ci 62.1, Pho 5.6. Operative Findings: Gallbladder free from 
concrements or changes in the walls. Biliary passages normal, probed 
with ease. Liver surface found to be mottled with bluish-red elevated 
areas. PAD: Acute hepatitis with cellular infiltration. Post-operative 
Course: Post-operative attack of cholangitis. Otherwise steady regres- 
sion of Bil to normal values. 2 months later renewed attack of icterus 
which abated slowly during sojourn in the medical department. Follow- 
up Examination 7 years later. Free from discomfort and symptoms 
since operation. Bil 2.2 5/200000, Oi 32.5, Pho 1.6, Takata neg. 

Case 2. Female, aged 59. Painless icterus of 6 weeks standing, 
resistant to medical treatment. Bil 6.5/200000, Ci 38.1, Pho 16 at 
operation. Operative Findings: Gallbladder with solitary calculus. 
Brown-spotted, rather swollen liver. Biliary passages not remarkable. 
Cholangiography and choledochus probed, not remarkable. PAD: 
Hepatitic irritation with cellular infiltration in the portal connective 
tissue. Degenerative changes centrally in acini. Post-operative Course: 
Uncomplicated, decrease of bilirubin values to normal. FoUoio-iip 
Examination 4 years later. Has been well. Takata neg., Ci 25.7, Pho 3, 
Bil 0.9/200000. 

Case 3, Female, aged 53. Painless remittent icterus of 7 weeks 
standing, treated medically. Laboratory Findings 1 month prior to 
operation; Ci 39, Pho 17.6, Bil 8.6/200000, Direct Reaction ++. 
At operation: Bil 4.5/200000. Operative Findings: Gallbladder and 
biliary passages normal. Choledochus probed with ease. Liver swollen 
with rounded margin. PAD: Acute hepatitis with cellular infiltration 
of the portal connective tissue. Post-operative Course: Uncomplicated, 
with Bil falling to normal value. Follow-up Examination 3^2 years 
after operation. Has been entirely well. Takata neg., Ci 25, Pho 3, 
Bil 0.9/200000, Galactose tolerance curve normal. 

Case 4, Female, aged 56. 1^2 years previously cholecystectomy and 
choledocholithotomy. Some months later and thereafter remittent 
attacks of icterus and symptoms of hepatitis. Laboratory Findings at 
operation: Bil 4.5/200000, Ci 27.5, Pho above 50. Operative Findings: 
Biliary passages normal, not dilated, no obstruction nor calculi. Liver 
yellow and swollen, hepatitis. PAD: Subacute hepatitis with proli- 
feration of interstitial connective tissue. Post-operative Course: Un- 
complicated, falling Bil, but still slightly icteric upon discharge. After 
2 weeks the Ci was 21.9 and Pho 37.8. Follow-up Examination 3 years 
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after operation. Has been entirely bealtby. Takata neg., Ci 23, Pbo 
26, Bil 1.4/200000. 

Case 5. Bemale, aged 33, Diffuse abdominal and dyspeptic distress 
of two months standing, and icterus. Treated, by medical department 
for 6 weeks prior to operation. Laboratory Findings 5 weeks prior to 
operation; Bil 25/200000, Direct Eeaction -j-+, Ci51, Pko 12, Takata 
neg. At operation; Bil 4.25/200000. Operative Findings: Gallbladder 
and biliary passages not remarkable, probed with ease. Liver thick 
and swollen with alternating light red and dark areas. PAD: Severe 
hepatitis, suggestive of subacute yellow atrophy of the liver. Post-opera- 
tive Course: Uncomplicated. Bil values fell satisfactorily. Ci fell to 33, 
Pho rose to 17.8. Takata neg. Discharged well. Follow-up Examination 
2 years after operation. Has been entirely well. Is working full time. 
Takata neg. Bil 1.1/200000, Ci 26.7, Pho 2,0, Galactose tolerance curve 
normal. 

Case 6. Male, aged 51. Diffuse abdominal pain and icterus for 1 week. 
Cholecystography failed to reveal filling of gallbladder. Laboratory 
Findings at operation; Bil 4/200000, Ci 30, Pho 20.2, Galactose toler- 
ance curve normal. Operative Findings: Gallbladder and biliary pas- 
sages not remarkable. Gallbladder compressed vnth ease. Prom the 
biliary passages, which were probed with ease, bile obtained with a 
diastasic value of 1024 units. Liver not remarkable. Head of pancreas 
rather firm and thickened, PAD: Hepatitis. Biopsy from pancreas 
showed necrosis of fatty tissue. Post-operative Course: Uncomplicated. 
Bil fell to normal values, Ci rose to 32.7, Pho fell to 6, Galactose 
tolerance curve normal. Discharged cured. Follow-up Examination 
2 years after operation. Entirely well. Working full time. Takata neg. 
Ci 22.8, Pho 2.6, Bil 0.75/200000, Galactose tolerance curve normal. 

Case 7. Pemale, aged 56. Painless icterus of 4 months standing. 
Treatment in medical department without results. Laboratory Findings 
at operation; Bil 14.5/200000, Ci 39.8, Pho 2Q.S. Operative Findings: 
Gallbladder and biliary passages not remarkable. Bile ducts probed 
with ease. Liver swollen and firm, yellow-streaked with yellow spots 

hepatitis. PAD: Subacute hepatitis. (11. 12. 1945.) Culture on bile 
gave growth of b, subtilis. Post-operative Course: Uncomplicated. 
Bd fell to 1.4/200000. Takata neg. Discharged improved after 7 weeks. 
Some days after discharge, increasing ascites. Eeadmission 1 month 
after . discharge with ascites and distress from adhesions. Operative 
bindings: Laparotomy for relief of adhesions. Liver shrunken, hard 
and curved. Benewed PAD showed subchronic hepatitis. 11 months 
after initial operation, admission for post-operative hernia. Pelt well, 
no ascites. Bil 2.20/200000. Upon operation for cicatricial hernia the 
liver was found to be shrunken and firm. Biopsy 5. 11. 1946 showed 
advanced^ changes, ^ hepatitic cirrhosis. Follow-up Examination 2 years 
after initial operation. Patient confined to bed with ascites and in 
need of frequent tappings. 

Case 8. Male, aged 26. Painless icterus of 2 months standing, lassi- 
tude and fatigue. Treated in medical department. Laboratory Findings 
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at operation: Bil 18.25/200000, Ci 37, Pho 13.2. Operative Findings: 
Gallbladder and biliary passages not remarkable. Biliary ducts 
probed witb ease. Liver swollen but otherwise normal. PAD: Hepa- 
titis, abundant periportal and partially intra-acinous cellular infiltra- 
tions. Biopsy from choledoclius normal. Post-operative Course: It was 
not possible to start the biliary flow from the choledochus drainage 
tube, and the patient died in the picture of coma hepaticum and ure- 
mia after 7 days. 

Case 9. Female, aged 57. One year previously operated on for re- 
peated unexplained attacks of pain in the upper abdomen. An explo- 
rative laparotomy with biopsy of the liver was performed. Nothing 
abnormal observed or palpated in the abdomen. Gallbladder rather 
large, easily compressed and without palpable calculi. Biopsy of liver 
showed normal picture. Ci 27, Pho 1.6. Present admission because of 
icterus of 2 months standing and intermittent attacks of pain in upper 
abdomen. Laboratory Findings at operation; Meulengracht 1 : 30, 
Ci 67, Pho 12.6. Takata -j- in 2 tubes. Operative Findings: Gallbladder 
and biliary passages not remarkable. Choledochus perhaps rather 
wide, probed with ease. Liver normal. Choledocho-duodenostomia 
externa modi Pauchet was performed. PAD: Subacute hepatitis with 
tendency towards cirrhosis. Postoperative Course: Free from complica- 
tions. Falling Bil to normal 0.5/200000, Takata neg. Follow-up Exami- 
nation l^/g year after operation. Patient well, occasional abdominal 
discomfort, on one occasion probably attack of cholangitis. Takata 
neg. Bil 0.9/200000. Ci 25.7, Pho 4. Galactose tolerance curve normal. 

Case 10. Male, aged 34. Icterus of 2 months standing. Treated in 
medical department for severe hepatitis. Laboratory Findings prior 
to operation: Bil 22.7/200000, Ci 34.2, Pho 8.s. Takata neg. Operative 
Findings: Gallbladder not dilated, biliary passages not remarkable. 
Yellowish edema in hepatoduodenal ligament. Liver enlarged and 
swollen. PAD: Hepatitis. Massive cellular infiltrations in the portal 
connective tissue and in the acini. Post-operative Course: Uncompli- 
cated, Decrease in Bil, entirely well. Follorv-up Examination 1 year 
and 4 months after operation. Patient entirely well. Has been under 
supervision. Bil ^200000, Takata neg., Ci 53.4, Pho 0.6. 

Case 11. Male, aged 61. Icterus and diffuse hepatic pains of 1 month’s 
standing. Laboratory Findings prior to operation: Bil 9/200000. Direct 
Reaction +-f-, Ci above 100, Pho 11 . 2 , Takata neg. Operative Findings: 
Gallbladder and biliary ducts not remarkable, probed with ease. Liver 
rather swollen, spotted and granular. Yellowish edema around the 
biliary ducts, PAD: Diffuse and chronic hepatitis with marked struc- 
tural changes of the parenchyma. Culture on bile gave growth of species 
of pseudomonas. Post-operative Course: Uncomplicated. Fading icterus. 
Meulengracht’s index: 1: 18, Ci 27.5, Pho 9.s. Follow-up Examination 
14 months after operation. Has felt tired and has had difficulty in 
working. No icterus, no dyspeptic distress. Palpation showed liver and 
spleen enlarged. Bil 1.25/200000, Ci 28.6, Pho 4, Takata pos. Referred 
to medical department. 
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Case 12. Female, aged 51 . Eemittent icterus of 10 weeks standing 
witk attacks of pain, treated by physician. Laboraionj Findings at 
operation: Bil 7.6/200000, Ci 34.2, Pho 17.4, Takata neg. Operative 
Findings: Gallbladder and biliary ducts not remarkable. Biliary 
passages probed with ease. Liver swollen, contour irregular, suggestive 
of chronic hepatitis. PAD: Bile stasis in liver. General structure of 
liver normal. No signs of hepatitis. Culture of bile gave growpi of 
hemolytic streptococci. Post-operative Course: Uncomplicated. Bil fell 
to 0.85/200000. Discharge after 2 weeks. Ci 23, Pho 23. Follcw-up 
Examination 6 months later. Patient admitted to medical department 
with renewed attack of icterus. Meulengraoht 1: 21, Ci 27, Pho 21.0, 
Takata neg. 

Case 13. Female, aged 32. Cholecystectomy 2 years previously. 
Since then continued attacks of pain below the right costal margin 
and transitory slight icterus. Laboratory Findings at operation: 
Meulengracht 1 ; 36, Ci 20.7, Pho 16.4. Takata neg. Operative Findings: 
Choledochus palpably widened. Probed with ease, however, and no 
calculi, PAD: Biliary stasis in liver. Moderate infiltration of inflam- 
matory cells. Post-operative Course: Uncomplicated. Bil fell to 2.25/ 
200000, Discharged well. Follow-up Examination 4 months after ope- 
ration. Well, working full time. Bil l.o 5/200000, Takata neg., Ci 28.7, 
Pho 2.2. 

Case 14. Female, aged 53. 2 years and 9 months previously chole- 
cystectomy -f choledocholithotomy. Since that time remittent at- 
tacks of pain with slight icterus. Laboratory Findings at operation; 
Meulengracht i : 21, Ci 24.6, Pho 18.4, Takata neg. Operative Findings: 
Choledochus normal. Probed without difficulty. No calculi found . 
PAD: Normal liver parenchyma, but signs of bile stasis, dilated bile 
capillaries and bile plugs. Culture on bile; neg. Post-operative Course: 
Uncomplicated. Meulengracht 1 ; 6, Ci 27, Pho \l.^. Follow-up Exam- 
ination 4 months later. Free from discomfort, feels well, working 
full time. 2 months post-operatively Bil 1/200000, Takata neg., Ci 29.5 
Pho 3.6. 


Discussion. 

The series is small, but so are all series of surgically-treated 
hepatitis, as far as I have been able to ascertain. It may further 
be said that even cases of prolonged and severe hepatitis may 
spontaneously , apparently erratically recover after several months. 
Upon careful study of the present cases, it is difficult to avoid the 
impression that drainage of the choledochus had a close connection 
with the improvement and regression of the icterus which was 
obtained in all the cases except the one with a fatal issue. Even 
those cases that showed very serious microscopic parenchymal 
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changes improved, although in a few the later course and the fol- 
low-up examination showed that the improvement was temporary, 
and that one had to deal with progressing hepatic changes. On 
the other hand, at least four cases with serious microscopic paren- 
chymal changes showed a genuine amelioration over periods of 
observation varying from 14- months to two years. It appears to 
the author that the results justify the surgical intervention in 
these cases, especially as, in addition to improvement, valuable 
information was obtained by the direct observation of the liver, 
the biliary ducts and the pancreas and the pathologico-anatomical 
examination of the biopsy specimens from the liver concerning 
the character of the disease. 

What, then, is the significance of drainage of the choledochus 
in these hepatitis conditions? A conclusive answer to this impor- 
tant question can of course not be given on the basis of the present 
material, although it embraces at least five cases in which the 
history offers the combination of a previous cholecystectomy or 
remittent attacks of pain of biliary duct type, possibly with periods 
of icterus, suggesting some form of biliary dysldnesia or dystonia. 
It was pointed out above that French experimental studies have 
actually established the presence of such conditions of dystonia, 
and that the French research workers stress the relatively common 
incidence of such conditions in connection with cases of “ictke 
medicale prolongde”, i. e. hepatitis, whatever the correlation may be. 

If one accepts the incidence of such conditions of dystonia and 
acknowledges their significance in certain hepatitic conditions, 
either as causing or contributing to the pathogenesis of the 
hepatitis or as aggravating or prolonging its course, it seems 
understandable that drainage of the choledochus should have a 
beneficial effect, whether there is question of a hypotonia in the 
sphincter apparatus with a regurgitating infection or of a condi- 
tion of hypertonia with a relative bile stasis and its unfavourable 
effect on a hepatitis process. 

It is to be hoped, and we have reason to expect, that continued 
cholangiographic and manometric studies of these conditions will 
throw light on these relationships and lead to results of practical 
importance. If we could arrive at the point where we had some 
convenient means of forming an opinion during actual operation 
concerning possible disturbances in tonus and pressure in the 
biliary ducts, it might be practicable to supplement the temporary 
good results of drainage of the choledochus with additional surgica] 
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measures in the form of vagotomy or splanchnicotomy, possibly 
in association with sphincterotomy, aiming at a causal therapy 
of lasting effect. 

As a matter of fact, reports have already been made of such 
interventions on these indications. Mallet-Guy (2) has presented a 
small series of such cases in which the effect has been satisfactory 
and lasting. 

In summary, it may be said: 

that in obscure prolonged cases of hepatitis, it is important to 
bear in mind the great significance of the dystonias of the biliary 
passages; 

that these biliary passage dystonias are in many cases amenable 
to surgical procedure, and that therefore conservative medical 
treatment should not be pursued interminably, perhaps with 
disastrous consequences to the liver parenchyma; 

that a more accurate knowledge of the physiology of the biliary 
passages, combined with continued manometric and cholangio- 
graphic studies during operation, should afford a sound basis for 
surgical intervention involving the vagus, the splanchnicus or the 
sphincter of Oddi, and that the experiences already gained speak 
in favour of our arriving hereby at a causal therapy; 

that pending greater experience with the measures mentioned 
above, we have in external choledochus drainage a procedure which 
combines a low incidence of risk with an undoubtedly beneficial 
effect on the hepatitis, whether this effect be temporary or, as is 
occasionally seen, lasting. 

Summary. 

The author cites earlier literature on cases of acute hepatitis 
with a prolonged course which were surgically treated by means 
of perfusion of the biliary passages with good results. The bene- 
ficial effect has been ascribed to the washing away of an assumed 
mucus plug in the choledochus which constituted a relative ob- 
struction to the biliary flow when secretion pressure was lowered 
by primary hepatitis. In this connection, a brief account is given 
of recent French studies on the physiology and patho-physiology 
of the biliary passages, studied by means of cholangiography and 
manometric measurements during operation. The authors of these 
studies have considered themselves able to show that a condition 
of dystonia within the biliary passages or disturbances of the 

5—i8226G. Acta chir. Scandinav. Vol.ZCVlI. 
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neuromuscular co-ordination in the sphincter system play an 
important role in the origin and course of certain acute prolonged 
hepatitic conditions. Experience suggests that a closer analysis 
of the dystonias by means of cholangiography and manometric 
measurements of pressure conditions during operation -would 
facilitate a rational surgical therapy in certain conditions of 
hepatitis by indicating vagotomy, splanchnicotomy or sphincter- 
otomy. Experience already gained in this field affords further 
clarification of the beneficial effect, long recognized in several 
quarters of external choledochus drainage. From the Surgical 
Department of Halsingborg’s County and Municipal Hospital 
the author reports 14 cases in which the clinical diagnosis was 
acute hepatitis and the surgical procedure consisted of drainage 
of the choledochus. 

In all of the cases, biopsy of the liver was done at operation, 
and the 13 sur-viving cases were re-examined. In 13 cases inter- 
vention resulted in immediate improvement, although in several 
instances there were serious microscopical changes and the biopsies 
revealed parenchymal lesions. 2 cases subsequently developed 
cirrhosis and after a lapse of 6 months one had a recidivation of 
the hepatitis. 

The author stresses the great importance of the dystonias of the 
biliary passages in certain obscure prolonged cases of hepatitis 
and points out that in many instances these are amenable to sur- 
gical treatment and that a conservative therapy should not be 
pursued unduly long, as disastrous effects on the liver parenchyiua 
may ensue. 

Cholangiographic and manometric studies during operation 
may on careful analysis afford indications for intervention in- 
vol-ving the vagus, the splanchnicus or the sphincter of Oddi. 
Pending further experience of these measures, we have in external 
-choledochus drainage a fairly safe procedure which undoubtedly 
has a beneficial effect on the hepatitis process . 


References. 

Mallet-Gxjy & GuillEt: Lyon Chirurgical, Tome 38, N:o 5, 1943. 

— Mallet-G-dy, Jeanjean et Feroldi; Lyon Chirurgical, Tome 40, 
H:o 5, 1945. — Poille-dx & G-oillet; Journal de Chirurgie, Tome 63, 
N:o 10 — 11, 1947. — BERGENFELnr: Acta Chir. Scand. 96: 17: 194I- 

— Hitbein: Nordisk Medicin 38: 15: 1948. 



From the 


Surgical Department (Chief: Knijb NicolaYSEN, 
and X-ray Department (Chief: PETTEE NATVIG) 
of Drammen Hospital. 


M. D.) 


Pyelo-Uretero-Cystitis Granularis SiYC Cystica. 

By 


REIDAR, SKOGSTAD, 
Bodof, Norway. 


Cystic formations of the urinary tract is a ratlier rare condition. 
Morgagni, in 1822, was probably the first who described the 
disease. At autopsy Lubarsch found 4 cases in 3.000, and "Wil- 
son 2 in 5,000. According to Wilson, 70 cases liad been published 
prior to 1934. 

The cysts may be situated in the bladder, ureteres, or renal 
pelvis, but are most commonly found in the bladder or in the 
lower part of the ureteres. They appear as pearls of dew on the 
mucous membrane, the size varying from that of a pinhead to 
that of a pea. The contents may be clear, yellowish, or brownish. 
Often the cysts are filled with a yellowish brown, tenacious fluid. 
Miliary nodules and discoloring of the mucous membrane caused 
by the healing of bursted cysts may be seen. The wall may be- 
come fibrously thickened and stiff. 

Many publications exist where attempts have been made to 
explain the formation of the cyst. Some of these publications 
which are referred to, I know from reports only. Most authors 
apparently hold that the formation of cysts is a result of a chronic 
inflammation of the urinary tract (Herxheimer, Aschoff, Mor- 
se, and Giani). The long-continued chronic inflammation causes 
new formation of epithelium which grows into the submucosa. 
These epithelial islands degenerate, thus forming cysts which 
penetrate to the surface where they may burst and give rise to 
hemorrhage. Another way in which cysts may be formed is that 
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tte lacunae normaUy present become clogged -by granulation 
tissue. This is considered as a common mode of formation at the 
neck of the bladder where there are many lacunae (Saltykow, 
Jacobson). Common for both views is that the inflammation is 
considered as the main cause of the cyst formation. 

The symptoms which may occur depend on the number, size, 
and location of the cysts. Few and small cysts may not give any 
symptoms, especially those situated in the bladder. But large and 
numerous cysts of the ureteres or renal pelvis may cause obstruc- 
tion to the outflow of urine. 

In typical cases where the lesions are located to the bladder, 
the condition is easily diagnosed cystoscopically. If the cysts are 
located to the ureteres and renal pelvis only, the diagnosis may 
be difficult and can only be made by roentgen examination. Minor 
defects are easily overlooked as the ureteres are often poorly filled 
as well by the usual urography as by pyelography, and because 
the condition is so rare and little known. 

The following case might be of interest, as it appears that 
the condition ought to be considered in obscure cases of hematuria, 
and because it shows that the roentgen examination under favour- 
able conditions may lead to the goal even if the cystos’copical 
findings give no clue to the diagnosis. The case also shows that 
the disease in this patient has no healing tendency even if the 
infection is treated, as previously believed. The case has been 
followed for 4^2 years by repeated control examinations. The past 
history is just briefly mentioned. , 

• The patient is a woman, aged 48, who was admitted to the Surgical 
Department on April 22nd, 1942, for a hematuria which was accident- 
ally diagnosed one month previously. There had been no frequent or 
painful .micturition, no fever. S. R. 16 mm. Urine; Smoky, albumin -p, 
blood- -p, pus -p. ' . ' , ' 

Urography, March 24th, 1942: The renal shadow measures 11 by 
S.'s cm' on the right side, 14 by 6.6 cm on the left. The excretion is 
soniewhat retarded on the right side, and the lower calices are rather 
unsharply outlined. The renal pelvis on both side are of the same size. 
The medial contour of the lower part of the left ureter has a small, 
round, smooth defect of the size of half a pea (fig. hand 2). 

The diagnosis was*, small right kidney with unsharply defined lower 
calices on the right side. - ’ • • 

On April 27th, 1942, cystoscopy and ureteral catheterization was -per- 
formed. The ureteral openings were somewhat narrower than .usual. 
Slightly cloudy urine was obtained from the left side. There was ho 
obstruction to the passage of the . catheter. On the right side the ca- 
theter stopped 5 cm above the ureteral opening, and- only sparse 
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amounts of urine could be obtained. Both specimens contained numerous 
red blood cells, only few white cells. The bladder mucosa was normal, 
and so was tbe bladder capacity. ' ' . 

Hematuria persisted during the hospitalization. The patient was 
discharged to wait for the result of cultivation on Hohn’s medium, 
but this was negative. 

The patient was then readmitted on June 22nd, 1942, for repeated 
examination, cysloscofy and 'pyelography. Also this time the bladder 
mucosa was normal except for some varicous veins which did not 
bleed. From the right side almost clear urine was obtained, but that 
from the left contained blood. Retrograde pijelography with 10 per cent 
abrodil (no air in the s;^inge, dripping catheter) revealed a couple of 
matchhead-sized, round defects in the lower part of the right renal 
pelvis and in the upper part of the right ureter. A pyelo-ureteritis 
cystica was then being suspected, and by reviewing the urograms taken 
on April 22nd, additional areas of rarefaction were found. R: Pyelo- 
ureteritis cystica (fig. 3). 

• The patient had also during this hospitalization bloody urine. So 
she also had for the last two weeks imior to the admission on August 
loth, 1942, although the urine was negative during this hospitalization. 
The urography revealed the same findings as on the previous examina- 
tions (fig. 4). 

Cystoscopy repeated on December 30th, 1942; At the neck and 
posterior parts of the bladder some pinhead-sized yellowish spots are 
seen on a congested mucous membrane. A little further above and to 
.the left, some similar spots are seen, but here the bladder mucosa is 
•normal. The , left external opening of the ureter , is surrounded by a 
swollen mucosa which just above the opening is bulging over a bluish 
underlying structure. The right part of the. bladder is, not involved, 
and the ureteral opening is normal. The aforementioned yellow spots 
seem to be confined to the vessels, being situated on or along these. 
■No ulcerations could be seen in the bladder. 

• Since 1942 till December 5th, 1946, the patient has suffered re- 
•peated attacks of hematuria, but this has never been associated with 
painful micturition. The . hematuria has each time persisted from 
one to several weeks. She has received periodical treatment with dif- 
ferent urinary disinfectants, but the pyuria and hematuria have always 
relapsed. Her general condition has not been affected, and it was only 
on account of the hematuria that she consulted a. physician. 

Urography repeated on December 5th, 1946, showed that the ex- 
cretion on the right side was considerably reduced. The renal pelvis 
IS somewhat enlarged. The calices axe sharply defined on both sides. 
The lower boundaries of both renal pelves present small, round areas 
of rarefaction. The right ureter is somewhat dilated, and in both ureteres 
there are several small areas of rarefaction. Especially the contours of 
the lower parts of the ureteres are uneven and unsharply defined on 
account of these defects. There is apparently some obstruction to the 
outflow of urine, both ureteres being filled with contrast in their lower 
parts (fig, 5 and 6). 
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Summary. 

In a 4:8-year-old woman an ureteral hematuria was diagnosed, 
the hematuria having persisted for periods during the last 4^/^ 
years. Her general eondition has been good all the time, no dys- 
uria. The sedimentation rate was on several occasions 15 — 16 
mm, urea 45 mg pr 100 cc. Tubercle bacilli could not be culti- 
vated from the urine. Urography and retrograde pyelography re- 
vealed findings typical for a pyelo -ureteritis cystica, but this was 
not found at cystoscopy, which, however, seemed to confirm the 
diagnosis on the last examination. No permanent cure could be 
obtained by treatment with urinary disinfectants, and after 
years the cyst formation has increased so that the condition re- 
presents a moderate obstruction to the outflow of urine, the pelvi- 
vesical tract on the right side being dilated, and the excretion of 
contrast being impaired on this side. 
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Hemorrlioids and Cancer. 

By 

NILS OARSTAM. 


The term “hemorrhoids” may be said to designate an enlarged 
and varicose condition of the hemorrhoidal veins. Hemorrhoids 
are divided substantially into two classes, first, external hemor- 
rhoids, which arise in connection with the venous plexus pertinent 
to the inf. hem, vein belonging to the caval system, and which are 
located below the ano-rectal junction and covered with the skin 
of the anus; and secondly, internal hemorrhoids, which arise in 
connection with the venous plexus pertinent to the sup. hem. 
vein belonging to the portal system, and develop in the terminal 
branches of this plexus, in the columns of Morgagni, and are 
covered with rectal mucosa. These two types of hemorrhoids are 
often co-existent and sometimes merge into one another, in which 
case they are known as interno-external hemorrhoids. External 
hemorrhoids are relatively less serious and less important, but 
may, however, involve comphcations such as infection and anal 
hematoma, which in turn may give rise to painful conditions 
necessitating treatment. Bleeding is a less common accompaniment 
of this type of hemorrhoids. 

Owing to their symptomatology, in which bleeding is the pre- 
dominant symptom of uncomplicated cases, internal hemorrhoids 
constitute the more serious and important type, not only because 
of the pain and discomfort they give and the troublesome con- 
ditions they cause, but also because their recognition is of valuable 
differential diagnostical significance in establishing the diagnosis 
of other rectal lesions. From now on in this paper the term “hemor- 
rhoids” is understood to comprise internal hemorrhoids only. 
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Hemorrtioids are raost pammoa ia middle-aged people but are 
also a frequent occurrence in elderly and even very old persons. 
Furthermore hemorrhoids are encountered more often in males 
than in females, the generally accepted ratio being about 1.5 
— 2 ; 1, At any rate hemorrhoids are an extremely common lesion 
and it has been said that almost everybody at some time or other 
has symptoms ascribable to hemorrhoids. Such assumptions and 
assertions are, however, hard to evaluate, and do not lend them- 
selves to comparison owing to relatively different bases of calcula- 
tion, for instance, a study of the frequency of hemorrhoids calcula- 
ted on the basis of trouble and symftoyns suggestive of this lesion 
will differ from the results of a study of the incidence of clearly 
established hemorrhoids. Even in the last mentioned case it is 
sometimes hard to decide what is normal and what is pathblogical 
as all sorts of intermediate stages are encountered, from a normal 
venous plexus to distinctly pathological varicose changes of 
considerable magnitude. Furthermore the incidence probably 
varies in different classes of people with different ways of living 
as well as in different climates and different races. 

Hemorrhoids were described already early in history. Even 
Hippocrates suggested operative methods and recommended the 
use of a speculum for rectal examination, which method was 
forgotten dming the middle ages — and is often ignored even 
today. Already far baek voices were raised warning against con- 
fusion of hemorrhoids and rectal cancer, the Dutchman Euvsch 
emphasizing this danger about the year 1700 when he described 
the pathology of cancer of the rectum, but the difference between 
hemorrhoids and rectal cancer was not generally recognized mitil 
the beginning of the nineteenth century when Bayle published 
a description of the clinical picture of this type of cancer. 

In the latter part of the nineteenth centmy during the actual 
development of surgical therapy of rectal cancer attention was 
paid to the question hemorrhoids — cancer, hemorrhoids being 
considered an etiological factor of cancer. VoLKMiVNN contends 
"dass es besonders Leute, die schon Decennien an Hiimorrhoidal- 
beschwerden und chronischem Ivatarrh des Eectums, an Ob- 
stipation leiden, siud, bei denen es zu einer Neubildung kommt”. 
In most of the statistics available on rectal cancer dating from 
this time and from the beginning of the twentieth centiuy the 
frequency of hemorrhoids is also given, e. g., Lovinsohn evaluates 
it to be 25.9 per cent, Stieelin 15 p. c., Csesch 7;3 p. c.; Suter 
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-9.5 p. c., ZiNNER 11 p. c. Kone of these numbers are based on 
•objective findings but founded on anamnestic data or obtained 
■from information available from routine records. Also later 
-authors have dwelt on this problem, such as D. F. Jones, Hayden 
and Shedden, but as a rule they do not believe in the existence 
of any etiological relationship, first, because cancer seldom arises 
in hemorrhoidal sites, and, secondly, because the occurrence of 
'hemorrhoids is so extensive that the arisal of cancer in the area 
of pre-existent hemorrhoids must be considered a pure coincidence. 

Many authors consider hemorrhoids a symptom of rectal cancer. 
In 1907 Lockhart Mummery said that the appearance of 
hemorrhoids in elderly persons is often due to rectal cancer, and 
that he has seen many such cases in which cancer had not been 
discovered at operation for hemorrhoids. Other authors have 
pointed out how diffieult it is to distinguish hemorrhoidal symp- 
-toms from those suggestive of cancer, and contended the frequent 
co-existence of these two lesions without, however, endeavouring to 
give an explanation why this should be so. For instance, figures 
obtained from Mayo Clinic have been published according to 
which 10 — 20 per cent of the patients admitted to the Clinic for 
rectal cancer had on account of rectal bleedings been operated on 
for hemorrhoids shortly before hospitalization, a further per- 
centage having been treated in some manner or other for hemor- 
rhoids by private practitioners who did not detect cancer. Similar 
figures, 10 — 65 per cent, have been published by other authors 
such as Jones, Hayden & Shedden, Yeomans, and Eankin. 

Besides this, many patients with rectal bleedings or other 
symptoms suggestive of cancer believed that they had hemor- 
rhoids and therefore did not trouble to seek medical aid before the 
appearance of other symptoms, by which time the cancer had 
often become inoperable. 

The serious .result of such delay has, above all in U. S. A., been 
brought to the notice of the medical world, especially practitioners, 
it being urged to palpate, and to perform a rectoscopic and pos- 
sibly roentgenologic examination of the rectum of patients with 
hemorrhoids and other apparently innocent lesions; Buie says 
it should be strongly urged that all patients who have symptoms 
referable to the rectal outlet be considered to have carcinoma until 
it is proved that such a lesion does not exist”. - . 

In his introductory lecture held before the Nordisk Kir. Forenin^, 
1933, SoDERLUND Said that he believed hemorrhoids to be a syinp- 
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tom of cancer of the colon and when this was the case, most fre- 
quently of sigmoidal cancer. Two patients in his series consisting 
of 152 cases had been operated on for hemorrhoids prior to hospital- 
ization. He therefore recommends a roentgenographic examina- 
tion of the colon in all cases of hemorrhoids in patients in cancer 
ages. Crafoord, who also met with a similar case, likewise urges 
that such patients be roentgenologically examined. 

As soon as rectal cancer is suspected in patients at the Surgical 
Clinic, Lund, they are as a rule naturally examined by palpation, 
often complemented by rectoscopy and sometimes by biopsy. 
The colon is as a rule X-rayed in order to exclude the co-existence 
of cancer further up the colon or to determine the upper border 
of the tumour and possibly the length of the sigmoid flexure, but 
this radiographic examination plays no part in the establishment 
of the diagnosis “rectal cancer”. 

In the establishment of cancer of the colon, however, the roent- 
genologic examination is of quite a different diagnostic signific- 
ance. In such cases the clinical behaviour of the lesion gives rise 
to the suspicion and the diagnosis is verified by the radiographic 
examination. The radiographic examination is generally performed 
with the aid of opaque enema, sometimes combined with the 
passage of an oral meal if changes in the ilio-caecal region are 
suspected. 

Since 1940, not only a thorough palpation of the rectum but 
also a roentgenologic examination of all cases of hemorrhoids in 
patients over 40 yrs. of age has been the rule at the Surgical 
Clinic, Lund. On an average about fifty such X-ray examinations 
were performed annually; this number was of necessity somewhat 
smaller during the latter part of the war. 

The admission cards of those patients who were registered as 
colonic cancer cases subsequent to roentgenologic examination 
during the years 1940 — 46 have been scrutinized. Many of the 
cards had however not been filled up properly or contained in- • 
sufficient data and therefore cannot be considered rehable. In 
doubtful cases attempts were made to complete the data by 
reference to the records, which was as a rule possible because 
the patient was generally an inmate at the time of the radio- 
graphic' examination or was admitted immediately thereafter. The 
reasons why X-ray examinations were deemed necessary have 
been roughly divided into groups, apparent from the following 
table.- . ' 
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Indications for Boenigenologic Examination of 164 Cases of Cancer 

of the Colon, 



1940 

1941 

1942 

1943 

1944 

1945 

1946 

Total 

I. Hemorrhoids \dfchoufc other 
syiaptonis (Routine examina- 
tions) 









n. Suspicion of tumours general 
sjTnptoms, ohstipation etc, with, 
bleeding as a partial symptom 

2 

6 

12 

5 

11 


1 

43 

m. Suspicion of tumour, obstipa*- 
tion, palpable abdominal tu- 
mour etc. without bleeding . . . 

12 

8 1 

9 I 

j 

16 

1 

9 

8 

15 

77 

IV* Symptoms of colitis, intestinal 
obstruction 

4 

3 

14 

1 

1 ! 

5 ; 

i 

1 1 

37 

y. Palpable tumour per rectum . . 

1 

1 

^ 1 

— 

1 

— 1 

2 j 

6 

VI. Reason untraceable 




1 1 

1 

1 

i 


i 1 


164 


The routine examination of patients with hemorrhoids but 
without other symptoms has thus not led to the discovery of 
cancer of the colon in any of the cases of the above material. 

In the present study the author has endeavoured to determine 
the frequency and correlationship between hemorrhoids and can- 
cer of the colon and rectum. Cases of cancer of the colon and rectum 
were examined to ascertain the presence or absence of hemorrhoids 
a similar examination being made on control material. 

The above examination was carried out in the following manner. 
The day after admittance or as soon as the diagnosis had been 
established anoscopic examinations were performed without the 
previous administration of laxatives or enema, the patient lying 
on his left side. Use was made of a short anoscope, illuminated 
by means of a pocket torch. The obturator was removed after the 
introduction of the anoscope, which was then slowly withdrawn 
during which the lower part of the rectal mucosa and the ano- 
rectal junction were inspected and the existence and location of 
possible hemorrhoids registered on a diagram. The examination 
was then repeated, during which the pat. was requested to strain 
down. The examination was completed by palpation. Palpation 
alone is however insufficient to establish the existence of hemor- 
rhoids because uncomplicated hemorrhoids are as a rule un- 
appreciable by touch. The anoscopic examination does not always 
enable one to conclude the presence or absence of hemorrhoids 
because, as mentioned above, the drawing of a line between 
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normaL and pathological conditions is a question -pf experience. 
Due heed should, however, be paid to the degree and extension 
of possible changes, especially with regard to unchanged renmants 
of the columnae rectailes in cases with but one or two nodules, 
and to the colour and nature of the mucosa. This of course makes 
it difficult to determine the absolute frequency of hemorrhoids, 
but it is coinpensated when comparisons are made with control 
material, provided that all the examinations are performed by 
one and the same examiner and under identical conditions, as was 
the case in the present study. 


Cancer Material. 

In the course of eighteen months (1946 — 47) 51 cases of rectal 
cancer admitted to the Surgical Clinic were examined. Of this 
number 29 were colonic and 22 rectal cases. The rectal cases 
were collected during a relatively shorter time than the colonic 
cases because the purpose of the present investigation was initially 
limited to colonic cancer only, so that the numerical relationship 
in this paper between these two sorts of cancer is not illustrative 
of the true relative proportion, but this is of no importance as far 
as the present study is concerned. 

The age- and sex incidence will be apparent from the following 
table; 


Age 

Yrs. 








Males 

■ 

B 



6 

15 


31 

Females . , . ; | 


■■ 



7 

6 


20 

Total 1 


2 

V 

6 

13 

21 

2 

51 


- The above numbers agree rather well with the statistical values 
.of colonic and rectal cancer published, for example, by Dtjkbs, 
Raibord, Bierbn, Johnson and Colcock, but the average age is 
higher than that in the .material of most other writers. 

Control Material. 

In order to obtain an idea of the incidence of hemorrhoids in 
corresponding age-groups, examinations were performed on a 
control material .consisting of patients admitted to the surgical 







77 


HEMORBHOIDS AND CANCER. 

and orthopedic departments. Patients of a suitable age and 
without counter-indications, were examined the day after their 
a dmittance under the same conditions as the cancer material. 
For practical purposes acute illnesses or fever prohibiting the 
removal of the patient for examination, or admittance for hemor- 
rhoids or other intestinal lesions as well as abdominal trouble, 
and such diseases as are considered to favour the arisal of hemor- 
rhoids e. g. hypertrophic prostate, abdominal or pelvic tumours 
etc. were considered to be counter-indications. So that the control 
material might not be influenced by the inclusion of patients with 
a possibly general weakness of the venous system and predisposition 
for varices,' cases with varices or varicose ulcers of the leg were 
likewise excluded. 


Age- and Sex Incidence. 



Yrs. 

30—39 




70—79 

>80 

Total 

Males 

■ 

1 

4 

13 

16 

12 

3 

49 

Pemales ] 


! 2 * 

6 

15 

20 

! 13 


65 

Total 


3 

9 

28 

36 

25 

3 

104 


The number of cases of hemorrhoids demonstrable in the cancer 
material and in the controls will be apparent from the following 
table. T 


" - - 

K’r, of cases 

Occurrence of hemorrhoids 


Nr. 

Per cent. 

•Cancer material .... 1 

51 

29 

22 . 
104, - , 

IQ 

37 

'' colonic 


. rectal 

Xu 

A 

97 

Control material i . . . , 

O 

43 

41 


These numbers are of course too small to be conclusive but 
nevertheless they do argue against the assumption- that hemor- 
rhoids are more common in patients with coldnic or rectal cancer 
‘than in otherwise healthy people. i , 

. The location of the tumours and the number and location of 

those with pos. hemorrhoidal findings is shown in the following 

‘table: . ■ • ’ . • 
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j 

Localization 

Nr. of cases 

Hemorrhoids 



Coecum + ascendens 

5 

2 

Transversum 

1 

1 . 

Descendens 

6 

3 

Sigmoidenm 

17 

7 

Oral portion 

(8) 

(3) 

Rectosigmoid 

( 9 ) 

( 4 ) 

Rectum 

22 

6 

Located with lower border ]]> 5 cm fr. anus . , 

(18) 

(5) 

Located with lower border 6 cm fr. anus , . 

( 4 ) 

(1) 


Hemorrlioids liave been considered by some authors to be a 
symptom of cancer of the lower colon and rectum. The mechanism 
of its arisal in such cases is believed to be a stasis in the sup. 
hem. plexus due either to a direct overgrowth and pressure on the 
draining veins in the rectal wall or on the actual venous trunks 
after they have pierced the rectal wall and continue upwards to 
the inferior mesenteric vein. This mechanism can thus apply only 
to tumours in the rectum and the rectal sigmoid and possibly, 
if pressure is exercised by glandular metastases and such pressure 
be of any significance, possibly also to tumours in the rest of the 
sigmoid and the colon descendens. 

If we consider the cases in the light of the above and class them 
accordingly, the results will be as follows. 


Colon, except rectosigm 

Rectosigmoideum and rectum 1 

Nr. of cases 

Nr. thereof 
with hem. 

20 

31 

9 

10 

Total 

61 

19 


or 


Right colon (caecum, ascendens, transversum) , , 
Left colon (descendens, siemoid, rectum) 

Nr. of cases 

Nr. thereof 
with hem. 

6 

45 

n 

Total 1 

51 

19 


These tables do not argue for such arisal mechanism because 
cases with tumours within the drainage area of the inf. mesenteric 
vein exhibit a lower hemorrhoidal frequency than cases with 
tumours in the other part of the colon, and in the present study 
even .lower than that in normal material. Neither has it . been 
possible to ascertain any definite relationship between the location 
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of hemorrlioids and the topical location of the tumour incases 
of rectal cancer. A common arrangement of the principal columns 
affected by hemorrhoids is: left lateral, right anterior, and right 
posterior, this arrangement being explained by the fact that the 
sup. hem. artery is divided into two main branches, the left passing 
down the wall undivided, the right however dividing into anterior 
and posterior branches. One might be inclined to exjDect hemor- 
rhoidal affections of one or more of these columns depending on 
the site of the cancer, but in the few cases of the present material 
in which hemorrhoids could be shown no such relationship was 
establishable. 

As mentioned further up, most of the literature available on 
the co-existence of hemorrhoids in cancerous patients refer to 
hemorrhoidal symptoms or ananmestic reports on the treatment of, 
or operation for, hemorrhoids. Of these 51 cases none had been 
operated on for hemorrhoids within a few years previous to ad- 
mittance and only one patient had sought relief for hemorrhoids 
prior to hospitalization. One of the reasons for the difference 
between this material and reports originating from U. S. A. ac- 
cording to which 10 — 65 per cent of hospitalized cases of rectal 
cancer had been treated for hemorrhoids a relatively short time 
before admittance to hospital may possibly be attributed inter alia 
to the fact that in Sweden practically all operations for hemor- 
rhoids are performed at public hospitals where it is easier to 
examine doubtful cases. 

At examination both the cancer patients and the controls were 
asked whether they had or thought they had hemorrhoids and 
whether they had noticed any bleeding during defecation, or blood 
streaks in their stool. 

Of the 19 cases of cancer in which the co-existence of hemor- 
rhoids could be established 12 patients said that they believed 
they had hemorrhoids, and 13 patients said that they had ob- 
served fresh bleedings in some form or other from the anus during 
the last two years. 

Cancer cases in which hemorrhoids were demonstrable; 


Colonic cancer ... . . 

Nr, 



Hem. subi. 

Bleeding, 

13 

6 1 

8 

4 

8 

6 

Kecfcal cancer 

— — 1 

1 Tofcal 19 j 

1 

12 

13 
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c'---.Of the other 32 cases of cancer in which the examination did 
mot .. disclose, the existence of hemorrhoids, tha answers to the 
above questions were as. follows: ; , . , 

. Cancer cases in which hemorrhoids could not be shown: 



Nr. 

Hem, snbj. 

Bleeding 

Colonic Cancer 

10 

5 ! 

6 

j. Rectal Cancer 

10 

4 ! 

12 

Total 

32 

9 ’ 

18 


A similar questioning of the controls gave the following result: 



Nr. 

Hem. subj. 

Bleeding 

Cases in which hem. could be de-' 




monstrated. 

43 

22 ! 

13 

Cases in which hem. could not be de- 

monstrated 

61 

16 ' 

7 


In many cases in which hemorrhoids (internal) could not be 
discerned, but in which the patient believed to suffer from them, 
external hemorrhoids or hefnorrhoidal remnants were observable. 
"The reason why the findings did not always agree with what the 
patient said may, to a certain extent, be due to the fact that 
patients use the term hemorrhoids as a general name for any 
sort of trouble in the anal tract, and thus at times for symptoms 
suggestive of cancer. In several cases of the control material 
slight anal fissures were observable, which may explain why in 
some cases the patients had noticed bleedings in spite of the 
^absence of hemorrhoids. 

The number of macroscopic bleedings reported — 45 p. c. for 
-colonic cancer and 77 p. c. for rectal — agrees well with the per- 
centage found, for example, by Gabriel, Dixon, Rankin & Gra- 
ham, Johnson, the number 46 p. c. for cancer of the colon is 
however somewhat high. This may be explained by the fact that 
the present material includes those cases with but a very slight 
bleeding in,: conjunction with hemorrhoids, which was possibly 
neglected or not taken into account in other statistics. 

Thus, although thi^ study is not conclusive of any etiological 
icprrelationship betwebn hemorrhoids and cancer j it does show 
jhow . common the co-existence of hemorrhoids and cancer really 
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is tlie liaToility to overlook cancer in patients with liemorrlioids 
being obvious, unless an examination is made further up the 
large bowel, which by general assent, ought to consist of a thor- 
ough palpation, complemented by rectoscopy and sigmoido- 
scopy, whereby it is possible to diagnose 75—80 per cent of can- 
cers of the large bowel, which is the proportion of cancer encount- 
ered in the rectum and the recto-sigmoid (T. E. Jones). 

The frequency of hemorrhoids seems to be just as great in cases 
of cancer in the remaining part of the colon as in patients with 
recto-sigmoidal cancer but in the latter cases the liability to con- 
fusion is not so great. A tumour located superior to the recto- 
sigmoid and consequently not visible through the sigmoidoscope, 
but which gives a fresh bleeding is probably of a more advanced 
degree and has presumably given rise to other symptoms that 
might be suggestive of a tumour of the colon and render a radio- 
graphic examination advisable. If ozi the other hand anoscopj'' of a 
patient free of symptoms of a tumour permits a clear diagnosis 
of hemorrhoids, and jzalpation and sigmoidoscopy permit one to 
establish the absence of cancer in the rectum and rectosigmoid, 
the necessity of a radiologic examination may be questioned. The 
result of such radiologic examinations performed during the years 
1940 — 46 at the Surgical Clinic, Lmid, do not argue for the ne- 
cessity of such an examination. Hemorrhoidal symptoms especially 
bleeding, iviiliout objective palpation and anoscopic findings of 
hemorrhoids is however an urgent indication not only of the ne- 
cessity of sigmoidoscopy but also of a radiologic examination of 
the colon. 


Summary. 

In the present investigation an endeavour has been made to 
elucidate the frequency and relation of hemorrhoids to cancer 
of the colon and of the rectum. An anoscopic examination of 51 
cases of cancer coli and recti revealed the presence of hemorrhoids 
in 19 (37 p. c.) of these cases. In a control material examined 
under similar conditions hemorrhoids were demonstrable in 43 
cases of 104 (41 p. c.). If the cancer cases are grouped according to 
their location it will be found that the relative frequency of 
hemorrhoids is not greater in cases of low-situated cancer than 
in patients with tumours situated further up the colon. ISTo support 
6 iS2266. Ada chir, Scandinav. Yol.XCVII, 
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has been produced for the establishment of a correlation between 
cancer and hemorrhoids. 

A routine radiological examination of the colon in cases of 
hemorrhoids in patients over 40 years of age has been the rule at 
the Surgical Clinic, Lund. During the years 1940 — 46 no case of 
cancer coli was detected by this routine method and it is questioned 
whether this examination might not be refrained from in cases of 
objectively established hemorrhoids without tumour symptoms, 
and be reserved for such cases as have hemorrhoidal symptoms, 
and in which hemorrhoids can not be detected by anoscopy. 
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From the Orthopaedic Clinic, Oslo, 
(Chief Surgeon: Docent E. PJatou, M. D.) 


Arthroplasty of the Knee Joiiit.^ 

By 

EIVIND PLATOU. 


As arthroplasty of the knee joint seems not to be a particularly 
common operation here in Scandinavia, I have thought that an 
account of my experiences after 16 such operations might be of 
interest. 

A stiff knee is a very troublesome defect in young persons, even 
if the position is good. In case of flexed position, or, still worse, 
varus or valgus position of the knee, the disablement may be con- 
siderable. 

My material consists of 10 men and 6 women with an average 
age of 28 years, the outer limits being 19 and 41 years. The cause 
of the stiff knee has been: 

Pyarthrosis after cut in the knee in 6 cases. 

» » operation in 2 cases. 

» » scarlatina in 1 case. 

» » complicated fracture in 1 case, 

» » osteomyelitis in 2 cases. 

Gonorrheal arthritis in 2 cases. 

Arthritis deformans in 2 cases. 

The operated knee joint has been ankylotic during 5 years and 
9 months on the average, the outer limits being 13 and 2 years. 

I have mainly employed the technique described by W. and A. 
MacAusland, Boston. 

Longitudinal incision on the front of the knee. The sldn is loos- 
ened to the middle of each side of the knee and a V-shaped in- 
cision is the n made through all soft parts, as shown in Fig. 1. The 

^ Eead at meeting of Scandinavian Surgical Association in Stockholm in 1947. 
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■whole flap together "with the patella is turned down and the 
femur is separated from the tibia. Two femoral condyles are then 
moulded and two corresponding sockets on the tibia, with an 
“eminentia intercondyloidea” 1 cm high and 1 cm wide. Al- 
together about 1^2 cm of the length of the leg is removed. The 



Fig. 1. ■ 

operation is performed in bloodless state and the tourniquet is 
then removed. 

From the other thigh we then take a strip of fascia lata, about 
25 cm long and 10 or 12 cm wide, with which we cover the newly 
fashioned ends of the joints, so as to get a double layer of fascia 
between them. One end of the strip of fascia is sewn fast to the 
anterior edge' of the tibia. It is then led over the articular surfaces 
and sewn fast in the soft parts at the back between the femur and 
tibia, whereupon it is bought up over the femoral ' condyles. It 
shall be long enough to come up under the patella. The V-shaped 
flap of m. rectus is sewn into place, care being taken to flex the knee 
only 30°, without causing any great strain on the sutures. Owing 
to the V-shaped incision this can easily be accomplished. Fig. 2- 

In 30° flexion a plaster bandage is laid from the toes up to the 
upper part of the thigh, during gentle traction. An opening is 
at once cut over the whole field of operation, so the the knee can 
be inspected daily and a possibly occurring haematoma may be 
punctured. After 14 days the front part of the plaster bandage is 







Fig. 5. 







Fig. 8. 
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removed, and passive movements are cautiously begun. After 
3 weeks tlie patient begins to move tbe knee actively, witb daily 
massage and passive mobilisation in a knee-joint mobilisator, 
worked by tbe patient himself. — After 6 weeks the patient is 
allowed to get up and walk with crutches. It is often very difficult 



Kg. 2. 

to get the mobility well up, so that in most cases I have mobilized 
the joint one or more times in narcosis — chiefly evipan. Occa- 
sionally is found difficult, to get the knee stretched, and I have 
then after the third week removed the plaster bandage and applied 
zinc-gum traction — about 2 kg — for some weeks, 

Koller skates fastened to the heels and working on an under- 
lying wooden surface facilitate the active movement of the knee 
joint in the bed. 

In three cases I have, from six months to one year before the 
plastic operation, removed puckered scars around the joint, in 
order to avoid the risk of secondary necrosis in such scars after 
the loosening of large areas of skin on the front side of the knee. 

Since Penicillin came into use I have pre-treated the patients 
during 24 hours with 8 times 20,000 units. After the operation 
I injected 100,000 units into the joint and continued the peni- 
cillin treatment for 3 to 6 days. 

If the lateral mobility after 8 or 10 weeks was more than 15°, 
which has happened a couple of times, I have employed a simple 
splint with articulation which prevents lateral mobility. It can be 
discarded after 6 months or a year. 
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In Case 7 tliexe came an insidious infection, probably necrosis 
of tbe fascia. When this bad practically quite subsided every 
movement was so painful that a plaster bandage was applied after 
2^/3 months, and tbe knee became stiff on flexion of about 10 °. 

Patient No. 11 opposed any active or passive movement of tbe 
knee. Good anatomical conditions. Uncomplicated wound-bealing. 
Tbe knee was mobilized three time in evipan narcosis and could 
without difficulty be flexed about 60°. After over two months’ 
stay in tbe clinic be refused to allow any treatment, owing to 
"intolerable pain”. No objective foundation for this could be 
found, but be shrieked aloud even on tbe slightest palpation in tbe 
region of tbe joint. When discharged, be bad a capsule of tbe knee 
joint, and half a year later there came a fibrous, somewhat painful 
ankylosis. 

In Case 15 there came a severe infection in direct succession 
to the operation. She bad 9 years before bad osteomyelitis in tbe 
lower part of tbe femur, with secondary pyartbrosis and subse- 
quent bony ankylosis. I regard it as extremely probable that wo 
bad here a recrudescence of tbe old infection. At that time I bad 
not penicillin. On re-examination two years later there was found 
bony ankylosis on sbgbt flexion. Besides there was a fistula on tbe 
outer side of tbe knee. No pain. She can walk well. 

In case of my first patient (No. 1 ), who was operated 13 years 
ago for ankylosis after gonorrheal gonitis, tbe result seems not 
to have been particularly good. Half a year after the operation 
there was only 10 ° flexion, active and passive, in spite of good 
anatomical conditions. I have not subsequently been able to trace 
him. I suppose I should have removed more of tbe thick rigid 
joint capsule. 

In consequence of this experience I was rather eager to see tbe 
result of the operation when next I met with gonorrheal arthritis. 
The patient (No. 12 ) had had gonorrhea 10 years before. Here, 
as is seen from tbe diagram, tbe result was quite good. She has, 
however, a little pain in tbe knee. 

My second patient was a 30-year-old mate, who bad been oper- 
ated in Japan for fracture of tbe patella. Pyartbrosis and stiff 
knee. Arthroplasty of tbe knee 12 years ago. Two years later be 
was in full work as mate. Could go up and down tbe ladder without 
difficulty. Flexed tbe knee 90° and was quite steady on bis legs. 
One year later be died of pulmonary tuberculosis. 

The necessity of being able safely to put weight on tbe flexed 
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knee I found clearly illustrated in Case 6. A year and a half after 
a successful plastic operation we read in the case record; 

“He walks quite naturally, has no pain, flexes actively 90°, 
stretches fully, but cannot properly but weight on the knee 
at over 10° flexion. He is not satisfied.” 

6V2 years after the operation: 

“Can now safely put weight on the knee at about 50° flexion. 
One can just barel)’" see that he limps a little on the operated leg. 
Is now ver)^ well satisfied.” 

Patient No. 13, who got ankylosis after infection in a compli- 
cated intra-articular fracture 12 years earlier, had a scar almost 
the size of a child’s hand on the outer side of the knee. Necrosis 
occurred in this part, which, however, did not infect the joint, 
but it rendered the after-treatment very difficult, and the result 
of the operation was not quite satisfactory. There came a usually 
great absorption of the joint surfaces, with anterior subluxation 
of the crus. — The knee is unsteady, the patient has some pain 
and cannot put weight on the flexed knee. 

Of 16 operations on the knee 4 were unsuccessful and 2 only 
partly successful, while 10 patients have got a knee that is free 
from pain and can be actively flexed to from 60° to 90°, and 10 of 
them can put weight on the flexed knee. 

In conjunction with the paper read a demonstration was given 
of Case 9: A man aged 32, who two years before the operation had 
wounded himself with an axe in the left knee. He got pyarthrosis 
and ankylosis at 35° flexion. There is now, 5 years after the 
operation, little to be remarked about his gait. He does hea\7’ 
work in a warehouse. The knee is steady, free from pain, and he 
can put weight on the flexed knee. 80° flexion, 5° short of full 
extension. 

Fig. 3 — 4 shows radiograms from the demonstrated case, 
namely; 

The knee before the operation. 

» » over 4 months later. 

» )> to-day, 5 years after the operation. 

If our arthroplastic operations on the knee were generally 
found to give such results, we would have reason to be well satis- 
fied, but, as I shall further demonstrate, these pictures must be 
regarded as exceptional. It is highly surprising to see the dis- 
crepancy between the radiographic findings and the functioning 
of the joint. 
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Fig, 5. Here wo have a woman aged 37 (Case 5), wiio five years 
earlier got a stiff knee after acute rheumatism , Tlie radiogram 
was taken on the operation table on 1939. As is seen, my eye 
must have failed me somewhat, as the medial condyle has come 
to be rather too large. 

Next we sec her knee as it was over 3 years later, in 194.2, 
The atrophy has now stopped and the joint has remained practic- 
ally unchanged during those years, 

frjg, 0 — 7 shows how the knee looked 8 years after the ope- 
ration, She is very well satisfied with result. Slic superintends an 
appartment house and has for several years being going up and 
down six flights of stairs many times daily. Flexion, as shown in 
the picture, to 90°, full extension, can put weight on flexed knee. 

Fig. 8, Where there was complete bony ankylosis, as in this 
case (No. 16). I have in the last 5 cases operated, which arc not 
included in the present inaterial, tried to preserve the covering 
surface of the tibia, in order to render it more resistant to pressure 
atrophy. As to whether this meant any improvement in the tech- 
nique I cannot as yet express an opinion. 

The material submitted is too small to admit of drawing any 
general conclusions. The danger of a recurrence of the previous 
infection does not seem to be groat. In the present material the 
proportion of recurrence was 1 to 13. 

My results arc in so far satisfactory that I am inclined to think 
that arthroplasty of the knee ought to be performed more fre- 
quently than has hitherto been the case. 

Sumiuary. 

An account is given for 16 patients, most of whom with bony 
losis after pyarthros, which has been operated, and with an ob- 
servation period of up to 12 years. The operation failed 4 times. 
The anchylosis appeared again. In 2 cases the result was inferior. 
10 patients have got a painless knee-joint, with an active flexion 
of 90 , and can put weight upon it with the knee bent 30 — 50° 

and can draw themselves straight again without support from tlie 
other leg. 
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^ Palliative resection lias been, and still is, a highly controversial ques- 
tion in the surgical treatment of duodenal ulcers, largely owing to the 
divergence of opinion regarding the genesis of such ulcers. The pylorus 
itself used to bee considered as an important genetic factor (Borger, 
CntiNATA, Doberer, Finney, Friedemann, von Haberer, Hinton,' 
Nissen, Orator, Smidt). Later investigations, however, have made it 
increasingly clear that acid, and especially an excess of unneutralized 
acid, is the principal factor in the genesis of such ulcers (Bratt.strom, 
Burk, Clairsiont, Finsterer, Guleke, Lire, Krabbel, Lannin, 
Leriche, More, Sostegni, Strombegk, Wangensteen, Zahu- 
jienszky). 

In the production of acid, which is stimulated in different way.s, we 
can distinguish three phases: 1) Secretion due to mental excitation; 
this secretion remains unaffected even after resection. 2) The chemical 
phase, which in a normal stomach is ])robably due to the irritation 
caused by food on the non-acid-secreting glands in the pylorus and 
antrum region by a hormone, termed gastrin (Edkins), which affects 
the acid-producing fundus cells. This effect is greatly modified, or com- 
pletely disappears after resection of the antrum part (Enderlen and 
ZuKSCHWERUT, Smidt, Uvnas, Zukschwerdt and Becker). 3) The 
intestinal phase, which, however, does not play any important part in 
the genesis of duodenal ulcers, nor is ajipreciably modified after resec- 
tion, and therefore is of no interest in this connection. 

We also regard an excess production of unneutralized acid as the 
principal factor in the genesis of ulcers. Once the acid-exciting mucosa 
has been removed, we sec no risk in retaining the pyloric muscle. No 
importance can be attached to this muscle in regard to the production 
of acid either theoretically or in practice (Zukschwerdt and Becker). 


Indications. 

The indications for palliative resection are jiarticularly clear in 
the case of ulcers penetrating to the pancreas, where injury to 
the pancreas or gall ducts might be entailed by radical operation. 
The risk of damaging the large excretory ducts of the gallbladder 
and pancreas is very great, especially in view of the possibility 
that their position may be changed by involvement in the large 
contracting scar tissue formed by penetrating ulcers. 

Thorough .studies of the anatomy of the pancreatic ducts have 
been made by Clairmont and Plenk. The principal excretory 
duct is the ductus Wirsungianus, which, however, is rarely dam- 
aged, owing to its position. The accessory duct of the pancreas, 
ductus Santorini, on the other hand, shows a closer connection 
with the ulcer. Hult1!N has also drawn attention to the great 
risk of injuring the large excretory duct of the pancreas, in view 
of the little known fact that it curves upivards behind the duo- 
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cleiial bulb and does not — as stated in anatomical textbooks — 
run straight to the duodenum. See the attached illustration. 



. Gholangiogram: The pars horisontalis sup, and the duodenal bulb are filled, 
in addition to the pars dcscendcns duodeni. and we sec that the arch of the pan- 
creatie duct is crossed by the duodenal bulb. 


In many cases the common bile-duct is also involved in the scar 
tissue of the ulcer, especially tvhen it roaches far down into the 
descending part of the duodenum and is thus brought close to 
the duodenal papilla, or when a large ulcer in tlie horizontal part 
of the duodenum involves the hepatoduodenal ligament. The 
common duct is thus liable to arrosion on the anterior side, a 
“choledochoduodenostomia interna” (Finsterer), and will then 
be exposed on resection with the usual technique (Demel, Mil- 
ler). 

As Kirschner and Philippides point out, lieroic operations 
may succeed. An embedded choledochus duct may be dissected 
out; the duodenal papilla may be transplanted (Bruning, Jos'p, 
Krabbel, Lahey, Piiilipowicz); the hepatic artery can be 
detached or even sutured; the major part of the pancreatic head 
can be resected, and, even in cases where the material is un- 
satisfactory, the duodenal stump may be tolerably closed. Such 
operations, however, arc attended by serious risks. 

Injuries to the portal vein and hepatic artery need rarely be 
taken into consideration, though apparently they sometimes oc- 
cur. One of our cases is instructive in this re.spect: 

Man, aged 52. Treated for a duodenal ulcer in 1914. Afterwards in 
good health for 16 years. Perpetual new symptoms from 1931 onwards. 
An operation in 1936 revealed the following: There was an extensively 
radiating scar on the anterior side of the duodenal bulb and an edema 
about 1 ern in thickness in the hepatoduodenal ligament. Obliquely 
across the ligament, and quite close to the minor side of the bulb, ran 
a pulsating artery (4 mm in diameter), branching off from the right 
gastric artery to the liver and doubtless serving as its main branch. 
Ihe rear side of the bulb adhered closely to the pancreas. 
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A radical operation R'ould have involved risk to the liepatic 
artery, with disastrous results for the blood supply of the liver. 

In cutting out a penetrating ulcer, there is a great risk of 
damaging the pancreas, with the consequent development of a 
pancreatitis (Kuttner, Bsteh) and a risk of loosening the su- 
tures of the duodenal stump. Many cases of injury to the pancreas 
with a fatal issue have been published (Cedermark, Claiumont, 
Doberer, Euren, Finsterer, Kuttner). 

There are indeed several ingenious methods for the closure of 
the duodenal stump (Brooks and Meacham, Bsteh, Burk, 
Denis, Denk, Doberer, Guleke, von Haberer, Holubec, 
Insua, Jacobovici, Matyas, Nissen, Steinberg) but the risk 
is nevertheless very considerable. Frojihie estimates the occur- 
rence of duodenal fistulas at 5 percent and the mortality from 
that cause at 50 percent. 

The 'principal advantage of palliative resection is the greater 
safely in the closure of the duodenal stump. 

Complications. 

The main risks in palliative resection are bleeding from the 
remaining ulcer and perforation. Several cases of postoperative 
bleeding have been published (Finsterer, Florcken, Fromme, 
Hinton, Hollenbach, More, Zukschwerdt). The last-mentioned 
author, on the other hand, has published some cases in which the 
bleeding stopped after the operation. 

Among our cases there was a woman, aged 60, who immediately be- 
fore operation had had a severe hemorrhage and a grave anemia with 
a hemoglobin figure of 35 percent, which was not improved by repeated 
blood transfusions. Despite the patient’s bad general condition, the 
operation was performed as a typical palliative resection, as there 
seemed to be no other alternative. Recovery was completely free from 
complications. The patient has remained completely free from symp- 
toms during the three years she has been under observation. 

The risks of postoperative hemorrhage are greatest during the 
days immediately succeeding the operation; thereafter the ulcer 
heals rapidly (Finsterer, Gutig, Kneringer, Bienhopf). 

A postoperative hemorrhage, however, need not always be 
attributed to the method: as with bleeding after a radical opera- 
tion, its cause may doubtless be looked for elsewhere in several 
of the published cases. A hemorrhage may emanate from the 
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suture line, from erosive gastritis etc., as after a radical operation 
according to Billroth II (Brattstrom). 

Perforation of an ulcer that has been left in situ is particular!}' 
liable to occur when another, anteriorly situated, ulcer is present 
at the same time; the latter, however, can be inspected at opera- 
tion and, if necessary, be covered with omentum. An important 
point is to avoid traumatization of the area menaced by per- 
foration. If the duodenum is stretched on order to enforce a 
mobihzation for a doubtful closure, the risks will be considerably 
increased. 

Peptic Ulcer of the Jejiimini. 

It has been indicated above that the pyloric musculature may 
be left intact, as it cannot be considered to be a factor of any 
• importance in the genesis of a primary ulcer nor of a peptic ulcer 
of the jejunum. Several cases of peptic jejunal ulcer after palli- 
ative resection have indeed been reported. In many of them, 
however, either it is not stated in the operation report that the 
mucosa in the antrum was removed, or it is evident that the ex- 
cision was incomplete. Zukschwerdt and Horstmann (1 93G) in 
a statistical survey of 1,415 palliative resections, recorded the 
occurrence of peptic jejunal ulcer in 1.8 percent or the same 'per- 
centage as for radical operations. 

A significant report on this subject has been published by 
Allen. Among 9 cases of palliative operation in which he had 
left the antrum mucosa intact he noted peptic jejunal ulcers in 
five but no peptic ulcer was observed after excision of the mucosa 
in 20 other cases. Among the 98 cases of duodenal ulcer treated 
at this hospital with palliative resection (see Table 3 below) not 
a single peptic ulcer developed. 

Teclinic. 

In Finsterer’s above-mentioned method, the stomach is 
divided at the antrum a few^ centimeters proximally to the py- 
lorus. In certain cases the incision may be made postpylorically; 
this, however, considerably complicates the operation and entails 
a higher mortality owing to the greater difficulty in closing the 
duodenal stump. 

Our material includes merely some ten postpyloric operations, 
one of which led to death. In the fatal case a palliative operation 
had been resolved upon too late, when the dissolution had al- 



96 


IVAa SPAK. 


ready proceeded too far. It can scarcely he too strongly emfhashed 
that the palliative operation must be systematically planned, not re- 
sorted to as an emergency. 

Several different methods have been proposed for the treatment 
of the antrum stump. We usually ligate the blood vessels down 
to 4 — 5 cm from the pylorus; a clip is then placed over the stom- 
ach, and the serosa and the musculature is treated with diathermy 
The mucosa is not cut: -we insert the diathermic needle into the 
loose submucous layer down to the pylorus, the musculature being 
stripped off like a cuff. See the attached illustration. 



The detachment is easily effected, though in the immediate 
vicinity of the pylorus the mucosa is more closely connected with 
the muscular wall. The mucosa here assumes a different appear- 
ance: it gets thinner and finally ruptures. This, in conjunction 
with a usually distinctly marked torus pylori, is a sign indicating 
that the resection of the mucosa has proceeded far enough. 

We do not make any suture of the mucosa, but leave the mucosa 
canal open. When the flow of blood has been carefully stanched, 
the muscularis “funnel” is invaginated, so as to form a solid, 
walnut-sized collar in the pylorus. A sufficiently large muscularis 
“funnel” must be allowed for, as the invaginated portion Avill 
meet with resistance at the jjjdoric ring and cannot be driven 
past it; a widtli of 4 — 5 cm is necessary, especially if the mus- 
culature is hypertrophic. The bleeding that ensues when the 
mucosa is dissected out seldom causes trouble. Should no bleed- 
ing ensue, this is an indication that the ligation of the blood 
vessels has been driven too far, with consequent risk of necrosis 
of the stump. 

Some operators, including Finsteree, KoaAk, Feomme, Hell- 
STROM and Plenk either close the mucosa after its detachment with^a 
suture or ligate it. Instead of invaginating the muscularis “funnel , 
some operators sew the front and rear sides to one another (Finsteeee, 
Fromjie, Pallin, Plenk) with a mattress suture. Some do not resort 
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to diathermy, hut detach the mucosa either bluntly or sharply (Fboai- 
jyiE, Plenk). 

When the canalis stump has been invaginated, we proceed as 
in the Billroth II method and arrange a gastroenterostomy along 
the whole cross section of the stomach. As a rule it is arranged 
retrocolically, but if the mesocolon is very fat, it is placed in 
front of the transverse colon. Hulten always makes an entero- 
anastoniosis between the afferent and efferent loops, in order to 
obviate retrograde filling and stagnation in the duodenum. A 
detail of extreme importance in preparing the serosa-muscularis 
‘'funnel” is to keep its vascular supply intact by taking care not 
to detach the gastrocolic ligament and the lesser omentum below 
the level of the resection line, so as to avoid causing anemia, 
necrosis, and leakage from the stump (Finsteeer, Fkojime, 
Grettve, Kleinschmidt, Pbrman). If the blood vessels are li- 
gated too far, it can be distinctly seen at operation that the stump 
is becoming anemic. 

In case the operator objects in principle to palliative resection, 
PiKSTERER recommends a modification, the two-stage procedure. At 
the first stage the antrum part is closed by a simple operation and four 
to six weeks later the pylorus itself and the whole ulcerated area is 
extirpated, which can he done witliout difficulty after the subsidence 
of the acute lesion. The same procedure is adopted by Mei/eaer and 
Me Kittric. 


Results. 

To judge by the statistics for recent years, tabulated below, 
the results of correctly performed jialliative resections Imve been 
satisfactory: 

Table 1. 



Year 


Pollowcd- 

up 

Good 

results 

Peptic je- 
junal ulcer 

ZuKSCHWERBT and 
Hobstma:nk 

Florcken 

193G 

1939 

n 7 0 / 

a 7 0 / 

0 . i /Q 

1,415 

213 

92.5 % 
96.2 % 

l.s % 
0.8S % 


Fiksterer^ 

1940 

Py loft 



1 ! 



5.1 % 

1 90 

j 

SS.s % 1 

5.5 % 


Py resected 

1 IG.G O' 

i 35 

1 88.5 % ' 

0 % 

Thorgersek 

1941 

6.7 0 ,^ 

i 98 

i 93 0 /^ 

0 % 

Bruusoaard 

1946 

0 % 

27 

! 89.2 % 

1 0 0/0 


Im are obscured by the fnet that during an Ocarlior period 

mont nf antrum part, with the consequent dovclop- 

tio jejunal ^Icer^ ™^^ ^deer. During tlic last ton 3'cars lie has iiad no enso of pop- 
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In Sweden tlie following statistics on the subject liave been 
piiblislied: 

Table 2. 


Year 


Number yiovtalitv 


Followed- J 

lip ! 


Good 

results 


Palltx 

1932 

30 

6.7 

O' 

. o 

16 

04 

FminiRG 

193G 

' 68 

4.1 

O' 

O 1 

65 

87.7 

Laxdkues . . 

1937 

; 23 

24 

O' * 

n 




CEDrR^^ ARK . ; 

! 1942 

•^2 

0 

0 

() 

— 



JOXSSON . . . J 

! 1943 

i 123 

b.T 

O ' 

() 

100 

04 

Uppsala cases 

: 1948 

' 98 

2 

O' 

. 0 

83 

02 


Peptic je- 
junal ulcer 


O' 

/o 


O' 

> o 
O' 
/O 


0 

0 


Fol 1 OAV-Ti p Ex mil i n nti 01 J . 

Our follow-up examination comprises all the cases of duodenal 
ulcer treated at the clinic with ])alliative resection during the 
period 1936 — 19-15. All tlie radical resections (/. c. in which the 
ulcer was excised at operation) jiorformed in the course of the 
same period served for the purjmse of control. An objective esti- 
mate of the results is difficult, \mi lltc value of the foUou'-np eocamin- 
ation lies in focilitalinff a tompariso/i leilh groups thus examined 
under similar conditions. The resections were performed by sev- 
eral different operators, but with an approximately equal per- 
centage distribution in both groups. The indications were uniform, 
whence the groups are quite comparable. Nearly all the patients 
presented themselves for personal examination; 14 who were un- 
able to attend the examination filled in detailed questionnaires, 5 
had died of intercurrent diseases and one fan American national) 
was inaccessible. 

The distribution of the operations for duodenal ulcer from 1936 
onwards is shown in the subjoined Table 3. 

The mortality for palliative resections is thus 2 percent, where- 
as for Billroth II it is 6.-5 percent. For both groujis together the 
mortality figure is 4.2 percent. Billroth I for the treatment of 
duodenal ulcer is now falling into disuse at this hospital. Gastro- 
enterostomy is adopted only in exceptional cases, chiefly elderly 
patients with stenosis. 

The follow-up examination did not include patients with shor- 
ter periods of observation than one year. The number and sex of 
the patients thus examined, apart from those who had died from 
intercurrent diseases, is shown below in Table 4. 
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Table 3. 


Year of op. 

Billroth I 

Billroth II 

Palliative 

resection 

Gastro- 

enterostomy 

1936 

17 (1 death) 

12 

8 (1 death) 

6 

6 

1937 

8 

3 

2 (1 death) 

1938 

17 (1 death) 

14 (1 death) 

6 * 

14 (1 death) 

4 

3 

1939 

3 

10 

6 i 

1940 

9 (1 death) 

12 (1 death) 

1 I 

1941 

6 

9 (4 deaths) 

21 i 

1 1 

1942 

13 

14 

9 

4 (1 death) 

1943 

17 

16 (1 death) 

26 ' 

12 (1 death) ! 

1 ! 

1944 

5 

10 

2 

1945 

4 

35 

11 

2 1 

Total 

111 (3 deaths) 

3 % 

|l42 (8 deaths) 

1 5.5 % 

i 98 (2 deaths) j 
2 % ! 

28 (2 deaths) 

^ % 


Table 4. 



Palliative resection 

Billroth IT 

Number 

S3 

102 

Sex 

j 67 men, 16 women 

77 men, 25 wome.. 


! 4.2 ; 1 i 

3.1 : 1 I 


The palliative group includes 10 cases of postpyloric resection. 
The age at the time of operation is shown in the following Table 5. 

The patients subjected to palliative resection (both men and 
women) were thus on an average about five years older at the 
time of operation, whicli corresponds well with the fact that the 
palliative operation was resorted to in cases where the disease 
had been more severe and had reached a more advanced stage. 
The proportion of men to women as Avell as the age distribution 
in the two groups being approximately the same, no distinction 
between the sexes will be made in the following. 

Complications in connection with the operations occurred in a 
small number of cases, as shown in the following Table 6. 

The first group comprises complications from the duodenal 
stump, consisting of suspected or verified abscesses, in all cases 
presumably due to stump insufficiency. These complications in- 
clude two very significant cases in which palliative resection was 
resolved upon too late. In the first case it was not until the de- 
tachment of the duodenum had met with insuperable obstacles 
that the stump was closed with considerable difficulty below the 
pylorus. The patient was discharged after ten days, but returned 
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Table (i. 


Complications. 


■ 1 

' . ; 

From the duodenal stump 

“ ) 

Other complications | 

1 j 

( 1 

1 * 

1 

Palliati\ c T>*ii i-i TT 

Billroth II 1 
resection | 

Palliative 

resection 

1 1 

Billroth II ‘ 

i 

j <45 years 

> 45 rears 

5.5 % (2) 
G.5 % (3) 

1 7 % (4) 

1 2 % (1) 1 

5.5 % (2) 
d.5 % (3) 1 

15.5 % (9) 
IS % (S) 

( Total I 

! 6 % 

i 5 ^'0 ; 

o 

IG.5 % 


three weeks later with a suhhepatic abscess, which, however, 
healed conservatively. In the second case, the stomachal blood 
vessels were ligated down to the pylorus, at first with the inten- 
tion of performing a radical operation. The stump Avas inade- 
quately supplied with blood Avith consequent postoperath'e in- 
sufficiency. It healed, hoAveAmr, after drainage. In another case 
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-.the duodenal mucosa was treated' with diathermy through .the 
3 )ylorus (“Mukoklase” according to the method of ' jACOBpyici), 
•The duodenal stump, was presumably injured by this procedure. 

The two cases of mortality in the palliative resection group (see 
'Table , 3) are not included in Table 6; both are significant. 

Gasel. (Record No. 1477/1940). Man aged 46, who had suffered for 
:8 years from severe ulcers. Palliative resection. In vicAv of a tendency 
ito thrombosis, heparin treatment was given after the operation. Pour 
•days later this treatment was abandoned, owing to a probable abscess 
•of the stump that was incised after five days. Later large haemorrhages 
ithrough the wound. Death 1 month after operation. The postmortem 
•showed that the distal stump was quite open and surrounded by a 
llarge infected haematoma. 

Probably due to the heparin treatment, a haematoma devel- 
•oped around the stump; it was infected and the sutures loosened. 

Case 2. (Record 3915/1943). Man aged 36, with a 12-year history of 
tulcer. A palliative operation was performed as in the first case, with 
ithe difference that the operator first tried to free the ulcer, not re- 
•.sorting to palliative resection until the detachment from the pancreas 
Ihad failed. All the blood vessels to the pyloric region had then been 
lligated, so that the circulation was defective; the stump opened, and 
ithe patient died on the 13th day of peritonitis. The postmortem re- 
wealed an abscess the size of a thumb-end behind the duodenal stumj), 
inecrotic pancreatitis and diffuse peritonitis. 

The five cases of complications from the stump in the Billroth 
dl group (Table 6) all showed pancreatic irritation. In one case, 
.after a considerable lesion of the pancreas, drainage was ar- 
.ranged and at first resulted in a copious outfloiv of pancreatic 
juice. None of the four other cases were drained; nor was incision 
.required. 

The cases of death from Billroth II are briefly described below; 

_ 1. (Record 3033/1943). Man, aged 59. Large ulcer crater, penetrating 
unto the pancreas. The bottom of the ulcer was cauterized. Postopera- 
tive peritonitis, proceeding from the bottom of the ulcer. 

2. (Record 1242/1941). Man, aged 61. There was an ulcer adherent 
to the pancreas below the pylorus. Postoperative peritonitis, proceeding 
lirom a local abscess of the stump evidently owing to the defectiveness 
•ot the wall at the place of penetration. A suture insufficiency had oc- 
'curred with resulting peritonitis. 

3. (Record 760/1941). Man, aged 61. The operation showed a call- 

below the pylorus. The postmortem revealed 
^ peritonitis, presumably due to pancreatic damage. 

A. \^®®ord 910/1938). Man, aged 34. This case was reported in detail 
y ULTEN in 1939. In detaching the ulcer adherent to the pancreas, 

9 i8286G. Acta chir. Soandinav. Vol.XCVII. 
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tlie duct of Wirsung was damaged and drainage was therefore arranged. 
The immediate death cause, however, was an embolism in the lung. 

5. (Record 1470/1941). Man, aged 27. An ulcer penetrating towards 
the pancreas was detached and the bottom of the ulcer was burnt out 
with diathermy. On the 10th day an abscess cavity around the stump 
was incised. Afterwards a copious efflux of bile, proceeding from the 
wound. 2 weeks later cholecystojejunostomy was performed with good 
effect; the pancreatic juice, however, continued to flow from the fistula. 
The postmortem showed that the common bile duct as well as the duct 
of Wirsung had been damaged. This damage was most probably caused 
by the diathermic treatment of the ulcer floor. 

In all these cases the conditions found at operation should have 
indicated a palliative treatment, which would indubitably have 
led to a more fortunate issue. — The three other deaths in the 
Billroth II group are not attributable to the method of operation, 
and the causes may therefore be passed by. — The group “other 
complications” in Table 6 includes sequelae not connected with 
the stump, such as abscesses of the abdominal wall, pneumonia, 
thromboses with or without emboli, and two cases with mechanical 
obstructions to evacuation. 

The investigation thus shows that complications from the dis- 
tal resection stump, which is the principal risk, did not occur to 
any extent among the patients subjected to palliative resection. 
The deaths clearly argue in favour of that treatment. 


Postoperatire Hospitalization. 

No difference could be found between the groups regarding 
cases without complications (13 days). Bor cases with complica- 
tions from the distal stump, five cases in each of the groups, the 
average hospital stay was 42 days for palliative resection and 19 
days for Billroth II. If all complications are included, on the 
other hand, the hospital stay is 32 days for palliative resection 
and 36 days for Billroth II. The cases are few in number, and 
chance may have played a part. 

State of Health. 

According to a classification made by Horsley and previously 
adopted in Swedish publications, patients are ranged m four 
groups with respect to their state of health, viz. 



“palliative gastrectomy” in cases op duodenal ulcer. 103 


1) “Symptom-free”, being those who have not had any stomach 
troubles on ordinary diet, and who had not had any symptoms 
of this kind for some few months after operation. 

2) “Greatly improved”. Practically symptom-free, but who 
have occasionally had slight discomfort from flatulence on ordi- 
nary diet. These symptoms do not affect the patient’s regular oc- 
cupation or profession and do not indicate any special treatment, 
except possibly a slight restriction of the diet. Patients suffering 
from mild anemia have also been included in this group. 

3) “Slightly improved”, comprising those cases where the 
symptoms are pronounced, although the condition is better than 
before the operation. The patients have considerable discomfort 
from flatulence or other gastric symptoms. 

4) “Unimproved”, comprising those cases wliere the patients 
are evidently ■ still in bad health or worse than before the oper- 
ation. 

Groups 1 and 2 are usually regarded as showing “satisfactory 
results”. 

The average period of observation as a whole is approximately 
the same, being 4.4 for palliative resection and 4.1 years for Bill- 
roth II. As indicated by Table 7, there is no marked difference 
between the two methods; this applies also to the “satisfactory 
results”. 


Table 7. 

State of Health. 


Group 

Palliative resection 

Billroth II j 

Number 

Percentage 

Number 

Percentage 

1 ... 

2... 

3.. . 

4.. . 

58 

18 

5 

2 

± 45 1 ± S-0 % 

8.4±3.o»/<, 

70 

21 

8 

3 

lac ± tS} ± 3.1 % 

ll ± i;?} =>= 3-1 % 

Total 

83 

lOO.o % 

102 

lOO.o % 


^ Thus, broadly speaJcing, the state of health in the patients suh- 
lected to palliative resection has been found to he neither belter nor 
worse than in those subjected to the Billroth II operation. 

s regards group 3, there were 4 cases of anemic symptoms, 4 
^ both anemic and dyspeptic symptoms. No 
1 erence was noted in this regard between men and women. 
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Among the unimproved cases subjected to palliative resection, 
a young man, aged 31, was suffering great postcoenal discomfort 
from rapid evacuation of the stomach. Four years after the re- 
section, a change-over was made to the Billroth I operation, after 
which the patient improved. The second case, a female teacher, 
aged 39, is a tj^ical neurotic, who daily consumes about ten dif- 
ferent kinds of medicine. In view of this neurosis it may be ques- 
tioned whether an operation should have been performed at all. 

Among the unimproved patients subjected to the Billroth II 
operation, there was a neurotic and alcoholist, aged 43, who had 
been repeatedly hospitalized. He was now suffering chiefly from 
discomfort due to rapid evacuation and from symptoms of gas- 
tritis. There was also a woman, aged 48, with severe anemia and 
marked dyspeptic symptoms. This patient moreover had been 
suffering for twenty years from large, incurable ulcers on the 
legs, which impaired her strength. The third case was a married 
woman, aged 29, who had been reoperated owing to faulty con- 
nection of the gastroenterostomy loop. Three months after opera- 
tion she was laid up with an infected tubal abortion. Eecovery 
was complicated by a resistant peroneal paresis. During three 
years of observation she had been repeatedly treated for severe 
dyspeptic symptoms and grave anemia. 


Occurrence of Acid. 

Among other details, we note firstly the occurrence of free 
acid. A fractionated test-breakfast was given, with the patient 
in a recumbent position (according to the method of Strombeck) 
in order to reduce the rate of evacuation. This tost took 1 — 3 
hours. As a stimulant. 0.20 gram of caffeine was used. As the test 
was intended for comparison between two similar groups, stim- 
ulation with histamine was not considered necessary. The acid 
values found, however, are not to be regarded as “actual” in- 
dications of the capacity to secrete acid, but merely as “poten- 
tial” (Hoefmann). 

The results of the titration are difficult to judge. The amount of 
gastric juice drawn off, owing to the rapid emptying of the stomach 
which, however, must be presumed to be less marked than in a stand- 
ing position — in many cases does not amount even to 10 cc, further- 
more the determination of the acidity by the usual methods is un- 
certain,- which may possibly be due also to defects in the graduation 
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of the tubes used in Sweden for these tests. As shown by Table 8, 
higher values were obtained in several cases in which a smaller amount 
of gastric juice was drawn off. ' 

An admixture with bile and pancreatic juice was observed in 
several tubes.. In view of their low neutralizing power (Ender- 
LEN, Erbudenberg, Kedwitz and Perman), these juices, how- 
ever, presumably had no marked effect on the acid figures. In 
the few cases where the admixture of bile had been considerable 
and free acid had not occurred, the test was renewed. In none 
of these cases, however, could acid be detected on the renewal of 
the test. For the purpose of comparison on broad lines, and in 
view of the unreliability of the acid figures, only the occurrence 
of free acid is noted in this investigation. See Table 9, 


Table 9. 



Palliative resection 

Billroth II 

1 — 4 years 

26 % (38 cases) * 

% (30 cases) ' 

39 % (67 cases) 

27 % (30 cases) 

5 — 9 j^ears 

1 — 9 years ! 

22 ± 5 % ' 

Difference 12 rb 

34 ± 5 % 

7 % 



The figures for the palliative resection group are thus lower, 
but the difference, 12 dr 7 percent, is not statistically significant. 
The investigation has in fact shown that there was no significant 
(iffeience in the production of acid between the compared groups. 
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Ufpreduzzi estimates the anacidity at 63 percent, Rienhopp at 
40 percent. Our cases show for palliative resection 78 percent and 
for Billroth II 66 percent. The difference, nevertheless, is not 
statistically significant. 

Quantitatively, the acid values were as a rule low. In only four 
cases (three of which were palliative resections) — where at least 
10 cc of gastric juice had been obtained — values of 50 or more 
were found. In one of the palliative resection cases the pylorus 
had been extirpated, in the two others the mucosa in the re- 
maining antrum part is reported to have been removed. The 
highest figure, 60, was found in connection with a Billroth II 
operation, in which, however, merely the lower third part of the. 
stomach had been resected because of a previous gastroenteros- 
tomy. All these patients are completely symptom-free. In fact, 
as previously shown by Hopfmaxn, Ivonjetzxy, Tojioda and 
Wymer, freedom from symptoms is often found even where the 
acid values are high. — Preopera tively, a test-breakfast is the 
method always adopted at this hospital for ascertaining the con- 
dition of the gastric juice. Postoperative!}’-, it was used in only 
three of the cases subjected to the follow-up examination. These 
cases, all of which had been treated with palliative resection, are 
summarized in Table 10. The present figures are in fact consider- 
ably lower than preoperatively. It is noteworthy that the first- 
mentioned case, a woman aged 52, who postoperatively had 
shown an achylia refractory to histamine, no^Y iievertheless has 
a moderate acid value after stimulation with caffeine alone. 


Table 10. 

Palliaiive Resection Only. 


Sex 

Age at 
op. 

Date 

HCl 

Total 

acidity 

ml 

Woman . . 

52 

before op. 

SO 

93 

Caffeine 



after 12 da 3 ^s 


22 

Histamine 



after 5 j^’cars 

15 

27 

Caffeine 

Man 

j 56 

before op. 



Caffeine 


1 

after 13 days 



ft (7 cc) 



after 6 years 

40 

55 

» (5 cc) 

Man 

33 

before op. 

86 


Caffeine 

j 


after 40 days 1 


70 

ft 



after 5 years 



ft 
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Dyspeptic Symptoms. 
Tnl)Ic 11. 

Number of Dyspcidic Symploms. 
Explanation in the text. 



Palliative 

resection 

Billroth II 


15 

12 

1 

25 

1 irJltlCnliS nil Out/ by ^ 

IG 


3 

7 


0 

4 


51 

48 


— 

2 ; 


1 83 

102 i 

j Percentage with symptoms 

39 ± 5 % . 1 ± 5 % 

Difference 12 7 % 


The term “d 5 ^speptic symptoms” includes lassitude after meals, 
eructations, inability to tolerate fat food or milk and discomfort 
from flatulence or pain. Figures 1 — i indicate the number of 
these symptoms felt by the respective patients. Thus, 39 percent 
of the patients had more or less marked symptoms from palliative 
resection, and 51 percent from Billroth II, The difference, 12 dr 1 
percent, however, is not statistically significant. 


Increase in Weight. 


Tahlo 12. 


Number of cases 

71 

87 

Percentage with increase in weight 

■4- 

co 

51.7 ± 5.1 % 

Average increase in weight, kg 

3.7 

1.9 

1 The difference is 20.2 ± 7.G % 



The figures are reckoned on the basis of the date of admission 
for operation and the present date. Cases in which previous data 
rega,rding the weight v/ere not available were not included. In the 
palliative resection group there is 1.8 kg higher increase in weight. 
The difference is “probable”. The higher increase in weight in the 
palliative resection group is presumably connected with the fact 
that in this group the patients had as a rule been in a worse con- 
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dition before operation. The nicer symptoms had lasted longer, 
causing greater emaciation, and the increase in weight was there- 
fore more noticeable. In both groups the postoperative increase 
in weight was more marked during the first few years. 

Feces Findings. 

Weber’s test was made in all the follow-up examinations. In 
some cases the tests were positive, but control tests when the 
patient had been put for some days on a meat-free diet did not 
show anything noteworthy. Microscopic examination was not 
made. 

Blood Values. 

This investigation will be published as a separate article. 

Entero-anastomosis. 

In order to avoid postoperative retrograde distention and 
stagnation in the duodenum with the risk of rise of pressure and 
perforation of the remaining ulcer, Hultijn always establishes 
an entero-anastomosis between the afferent and efferent loops. 
The expediency of this procedure has been discussed in the liter- 
ature. All operators, however, are agreed that entero-anastomosis, 
in conjunction with Roux’ Y-shaped anastomosis, predisposes for 
peptic jejunal ulcer. Finsterer also considers that entero- 
anastomosis in resections with an ordinary gastrojejunostomy 
loop involves a greater risk of peptic ulcer. Florcken, on the 
other hand, always makes an entero-anastomosis and reports 
peptic jejunal ulcer in only 0.88 percent of the cases. In our ma- 
terial there is not a single case of such ulcer. 


Table 13. 



Palliative resection 

Billroth II i 


Without 

entero- 

anastomosis 

With 

entero- 

anastomosis 

Without 

entero- 

anastomosis 

With 

entero- 

anastomosis 

Group 1 

30 

27 

45 

25 

Groups 2 — 4 ........ 

17 

1 8 

19 

13 

Percentage symp- 
tom-free 

i 

1 

63.8 % 1 

77.1 % 

70.3 % 

65.8 % 
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The sub-groups with and without entero-anastomosis show no 
significant difference in the percentages of symptom-free cases. 
We consider therefore that we can contradict the statement that 
entero-anastomosis predisposes for peptic jejunal ulcer. On the 
other handj the investigation does not indicate that entero- 
anastomosis has been of any statistically verifiable use. This, 
however, is difficult to show in figures, and it is conceivable that 
entero-anastomosis in some particular case may have helped to 
save life. 


Summary. 

The follow-up examination reported here comprised the cases 
of palliative resection at the Uppsala clinic during a nine-year 
period, exclusive of patients wlio had been under observation for 
a shorter time than one year. The special value of the investiga- 
tion lies in a comparison with the radical operations performed 
during the same period. 83 of the patients followed-up had been 
subjected to palliative resection, 102 to Billroth II. Only one pa- 
tient could not be traced. The patients subjected to palliative 
resection were, on an average, five years older at the time of 
operation. 

The complications are found to be in approximately the same 
proportion in the two groups. The importance of well-planned 
palliative resection — which should not be resorted to as an 
emergency operation — is emphasized. Two cases are reported, 
in which postoperative complications might have been avoided 
if this rule had been observed. The operative mortality, two cases 
of palliative resection and eight of Billroth II, is reviewed. Among 
the latter, the author points out five deaths which could probably 
have been avoided if the operator had done a palliative resection 
instead of a radical operation. 

The postoperative hospitalization shows no difference between 
the two groups. 

The state of health at the follow-up examination proved to be 
very good, with satisfactory results in 91.6 percent of the cases of 
palliative resection and in 89. 2 percent of the cases of Billroth II. 

he less satisfactory and the poor results are analyzed. The causes 
are found to be common to the two groups. 

The occurrence of acid was investigated by a fractionated test- 

rea fast. The acid figures for palliative resection are on the 
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whole- lower than for Billroth II. This fact clearly shows that the- 
pyloric part where the mucosa had been removed, but -which 
otherwise had been left intact, had no bearing on the secretiom 
of acid nor on the postoperative development of peptic ulcers in. 
the jejunum. 

Dyspeptic symptoms were found in approximately the same- 
proportion in both groups, though, roughly speaking, they were- 
less marked after palliative resection. The increase in weight, on. 
the other hand, is more marked as regards the latter cases. 

The blood status was investigated with regard to haemoglobin, 
percentage, er 5 'throcyte count and serum iron. In the total ma- 
terial there was a mild anemia of the iron-deficiency type, which 
confirms previous findings. Likewise in accordance with earlier- 
observations, the women seemed to .show a greater tendency to- 
anemia than the men. No difference in this respect could be found 
between the two groups. The occurrence of free acid was shown 
to have no bearing on the frequency of anemia. 

Finally, it is shown that the establishment of an entero-ana- 
stomosis does not predipose for tlie development of peptic ulcers- 
of the jejunum. 

This investigation shovs that no essential difference can be- 
found between the effects of the two methods of operation, either 
as regards comjrlications or the state of health, even a long time- 
after the operation. As palliative resection in many cases is 
technically easier and less hazardous and therefore burdened with 
a lower mortality, this operative procedure should be practised, 
on a larger scale. 
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From the Surgical University Clinic, Lund. 
(Head: Professor J. P. Strorabeck.) 


All Attempt to Eyaluate the Different Modern 
Methods for the Preyention and Treatment 
of Thrombo- embolism. 

By 

J. P. STROMBECK. 


In tlie surgery of the last half century many methods have 
been suggested for the prevention and treatment of thrombosis 
and its complications. It may indeed be said that for a long time 
the multiplicity of these methods and their alleged infallibility did 
not strengthen one’s confidence in them. On the other hand for 
a decade now we have had at our disposal a few reliable methods 
which seem to be effective. 

Two main types of method have been tried out: (1) early move- 
ments in bed and early ambidation; (2) anii-coagidani methods. Of 
these two types only the first has been used to any large extent 
by itself, while the second has either been used by itself or been 
combined with some degree of movement. Ifor the most part it is 
these two procedures that have evoked lively discussion during 
the forties, especially in the Scandinavian countries but also in 
Anglo-Saxon (and particularly American) publications on the 
subject.^ So much experience now seems to have been accumulated 
that it is about time to venture to compare the value of the dif- 
ferent methods that have been suggested and of their modifica- 
tions. It goes without saying that my comparison -will be made 
priinarily on the basis of experience obtained in the Surgical 
hnic at Lund. In this south-Swedish clinic the frequency of 
t rombosis has for a long time now been thoroughly investigated 
anc ound to be remarkably high (about 10 per cent of postopera- 
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tive cases). Since 19.41 tests have been carried out especially with, 
the anti-coagulants, first heparin and then chiefly dicumarini 
During 1946 we conducted a series of tests which, I hope, will 
admit, as objectively as possible, of a comparative evaluation of 
the different preventive methods, and especially of early ambula- 
tion and of dicumarin as a prophylactic. 

Let me say at the outset that we have had no practical expe- 
rience of the bold and radical method now employed prophylac- 
tically and in cases of embolism at leading American clinics by 
Homans, Allen, Linton, Donaldson and others, where bilateral 
ligation of the femoral or iliac or even of the inferior vena cava 
is carried out at the operation or on the first sign of leg-thrombosis 
or pulmonary embolism, as the case may be. The method has from 
the beginning seemed to us rather destructive and unnecessary 
in view of the good results that can be obtained without ligations 
in such cases. Nor have we had any experience of Havlicek’s 
ultra-violet-ray method with open abdomen, or of Ochsner’s 
sympathetic novocain block. 

An evaluation from the theoretical point of view of the different 
methods of prevention and treatment would certainly be easier 
to undertake if we had a more detailed knowledge of the etiology 
and pathogenesis of thrombosis. Virchow’s triad of causal factors 
(now almost 100 years old) — venous stasis, altered composition 
of the blood, intima lesion — still for the most part represents the 
extent of our knowledge. Opinions are still divided concerning the 
relative importance of these basic factors and also concerning the 
degree of co-operation that exists between them. So far as I am 
aware, no attempt has yet been made to ascertain, by means of 
an extensive series of tests, which of these factors is the most 
important and how their interaction differs with different ages 
and sexes and different types of disease. 

Patho-physiological investigations of the rabidity of the venous 
reflux from the thrombosis-disposed regions of the lower extre- 
mities postoperatively have thus been carried out only to a limited, 
extent. Frimann-Dahl determined by means of phlebography 
the emptying-time of perabrodil injected into the vena saphena 
magna after operation for complaints especially disposing to throm- 
bosis (stomach, gall-bladder, urinary-bladder and prostate-gland 
operations), and in 1935 he reported 29 cases in which the empty- 

1 For this purpose nntiprothrombin (.4.P) manufactured by Fcrrosan, Limited, 
Malmo, has been used. 
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ing-time was shown to have multiplied several times during the 
Week after the operation. On the other hand, in 9 cases of operation 
of a non-thrombosis disposing type (strumectomy, thoracoplasty) 
there occurred no prolongation of emptying-time. With the help 
of the fluorescine method in some dO cases dealt with in the Sur- 
gical University Clinic at Lund in 1944: Bjork and Strombeck 
were able to establish a post-operative slowing of the venous 
reflux from the lower extremities to the greater circulation even 
during the first twenty-four hours after the operation, followed 
each day by an increase which did not reach its maximum until 
about the seventh day of confinement to bed after the operation. 
The retardation was greater after operations for gall-bladder affec- 
tions than after, for instance, sectio alta. The findings pointed to 
greater retardation among older and fat patients. In operations 
on the thyroid 'and for cervical and mammary tumours no retar- 
dation of reflux was found, neither in this group nor in patients 
I under 20 years of age. In tests reported in 1940 from the Mayo- 
Chnic by Smith, Allen and Craig, natriumcyanide was used and 
injected into the veins of the lower extremities. The time required 
: for this medium to reach the carotid sinus wms indicated by the 

! rapid dilation of the alae of the nose and by a sharp inspiratory 

:■ gasp. The results show that the time of circulation from the foot 

; to the sinus caroticus is prolonged in the same manner as in our 

1 tests, with considerable variations in individual cases, during the 

days following the operation, while on the other hand the rate of 
venous reflux from the arm, similarly determined, is not prolonged. 
; The prolongation was somewhat less pronounced than in the 

i material of Bjork and Strombeck. Allen and Smith also found 

a shortening of foot-carotid-time if thyroid medication was given 
;i postoperatively. 

Of the fosioferative blood changes of a great variety of kinds 
;,i t at have been registered, most attention has of course been paid 
[j 0 t ose that might have some connection with the coagulability 
^ ® blood. Crafoord was of the opinion that larger doses 
}, 0 eparin were required postoperatively in order to produce a 

,3 certain prolongation of coagulation time than were required in 
cases. Shortening of coagulation time was established by 
It, RGQvist in 1944, reaching its minimum at the end of 4 hours. 

*■ I Q second day, however, the values were again 

* tarup, working under Aage Nielsen at Aarhus, em- 
a more exact method and established even during anaes- 
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thesia a reduced coagulation time with continued reduction during- 
the operation. This increase in the coagulability of the blood lasted 
in some cases only a few hours and in others up to 4 days after 
the operation. He found no parallelism between this lowering and 
the empirically-discovered susceptibility to thrombosis in different 
types of operation and in different age-groups. Even if the effect 
of the operation on coagulability is counteracted by small doses 
of heparin during and after the operation, the liability to throm- 
bosis is not prevented (Stabup). By a method adapted to clinical 
use Bokgstrom has investigated the post-operative variations in 
the fibrinogene content of the blood in a large number of patients. 
In practically every case be finds a reduction in the fibrinogene 
index during the operation and later on an increase which is maxi- 
mal on the first and second days after the operation. This post- 
operative increase seems to be somewhat lower in children than 
in adults, but it is the same after thrombosis-disposing operations 
such as affections of the gall-bladder as after strumectomies which 
are usually not followed by thrombosis. The increase is indepen- 
dent of loss of blood, the method of anaesthetizing, or the type of 
operation, and would seem to be connected with the injury to the 
tissues caused by the operation. 

The changes wliich are known to occur postoperatively in the 
coagulant condition of the blood obviously throw no light on the 
characteristic location of thrombosis in the venous tract or on the 
tendency of certain operations to produce thrombosis. — The 
same is e\'idently valid for the postoperatively increased sedimen- 
tation rate and the intravascular aggregation of the erythrocytes 
(Knisely et al.). 

The third factor conductive to thrombosis, endothelium lesion, 
does not for the present lend itself to investigation as do the 
previous two factors on clinical material liable to tlrrombosis. In 
the formation of local thrombosis in the operative field this factor 
may be regarded as active but its effect is highly problematic in 
causing remote thrombosis. 

Briefly it may be said that what we know so far about the 
retardation of the blood stream during the postoperative period of 
liability to thrombosis in various types of operation, speaks m 
favour of this factor being active in a fundamental and frinwy 
causative manner. In so far as it manifests itself as a shortemng 
of the coagulation time and an increase in the proportion of fibrino 
gene in the blood, the change in the condition of the blood would not 
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seem, however, to play any primary role, since it does not run par- 
allel witli the propensity to thrombosis, but may be regarded, as a 
general causative factor of secondary importance as compared with 
the factor just mentioned. In view therefore of our avowedly 
incomplete patho-physiological knowledge we are not inclined to 
designate anti-coagulant treatment as being causal. This of course 
does not mean that an artificial lowering of the coagulability of the 
blood may not constitute a valuable symptomatic procedure, com- 
parable for example with the antiseptic method of the old Listerian 
system. 

Although more or less theoretical debates of this kind may 
yield certain criteria concerning the comparative value of differ- 
ent methods for the prevention and treatment of thrombosis, 
in the last resort it is empirical tests of these methods that must 
be pronounced' decisive. Great difficulties are, however, involved 
in attempts to establish by clinical-statistical means the effect 
of measures for the prevention and treatment of thrombosis. In 
many respects there are deficiencies inherent in the published 
material. Care must be taken to see that the case-groups are not 
only sufficiently large to form the basis of a comparison, but are 
also statistically homogeneous. Comparison of material from differ- 
ent hospitals should be avoided, since local differences in patients, 
and in the indications and technique of operation, exposure to 
infection, thxombo-embolic diagnosis of varying effectiveness, are 
incalculable sources of error. But even a comparison between case- 
groups from two consecutive time-periods in the same hospital 
but treated differently may give rise to misleading results, since 
other active factors may creep in in the course of the years. The 
most reliable results will be obtained if during the same period of 
tme in the sa^ne hospital-department every other case is treated 
indiscriminately with one and every other case with another of 
t e methods to be tested. It is needless to say that in a test of this 
ind carried out on human material a method which is a priori 
ess e ective cannot be pitted against one which may reasonably 
be supposed to be better. 

With regard to early ambulation fairly unobjectionable statistics 
come to us from Backer-Grondahl of Norway. Here a decrease 
IS shown in ihrombo-embolic morbidity to about % when early 
ambulation (at the latest four days after operation) is resorted to. 
ne source of error which must be noted in maldng these com- 

nsons IS t at early ambulation is as a rule followed by early 
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discharge. In the event of thromho-embolism setting in late, this 
will certainly not be diagnosed to the same extent as in hospital. 
It •wall not quite suffice to 'Suppose that the hospital would have 
been informed if anything had happened. 

• Morten’s obstetric material is also of interest. In each of two 
parallel departments 10,000 delivery cases were treated simul- 
taneously. In one department early movements in bed were tried, 
in the other no such bed-exercises and no ambulation before the 
eighth day. The difference in the frequency of thrombo-embolism 
was significantly to the advantage of the department in which 
early movements were practised. It is, however, remarkable 
that the number of fatal cases was the same (0.05 %) in both de- 
partments. In both the treatment in cases of manifest thrombosis 
was immobilisation. 

In 1915 Sven Johansson submitted from Gothenburg a large 
statistic which seems to show that since 1937 mortality from throm- 
bo-embolism has gone down to about Ya of its old rate since early 
ambulation has begun to be applied more and more consistently. 
Thrombo-embolic morbidity, which was the same (0.68 % and 
0.67 % respectively) during the d-year periods 1933 — 36 and 
1937 — 10, fell, however, during the period 1941 — 44, when early 
ambulation was fully apphed, to 0.21 %, which difference (like 
the fall in the mortahty rate) is significant. In this material the 
data are not, however, full enough to enable us to judge of the- 
homogeneity of the different case-groups. Fellanher has pub- 
lished from Orebro a body of material consisting of 25,240 post- 
operative cases with early ambulation and a thrombo-embolic 
frequency of 0.73 % together with 0.17 % fatal pulmonary em- 
bolism. Similarly Brandberg, in 9,549 operation cases with early 
ambulation, had 0.81 % thrombosis and a death rate of 0.14% 
from pulmonary embohsm. Both sets of figures may only be com- 
pared with other comprehensive Swedish statistics where the fre- 
quency of thrombosis is 2.3 % and 2.6 % and the mortality rate 
lies around 0.36 % — 0.38 % (Linde and Westberg). 

Dahl-Iversen, during the three-year period 1942 — 45, used 
early ambulation from the day after the operation and had then 
0.58 % thrombosis complication and 0.12 % fatal pulmonary 
embolism as against 3.5 % and 0.52 % embolism in a body of 
operation material covering 20 years and published in 1932. 

- In 1946 Lindvall reported from the Military Hospital in Boden 
the result of 3 years’ experience of early postoperative ambulation 
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applied with remarkable energy.. Thus after all abdominal, gynae- 
cological, hernia and genital operations the patients got up in 1 or 
2 days. Even peritonitis cases left their bed after 2 3 days. 

After prostatectomy the patients sat up already on the day after 
the operation. As controls the experience of the 8 years 1935—42 
is drawn upon. In this earlier material the frequency of fatal 
embolism was 0.15 %, whereas during the period when early 
ambulation was applied no fatal embolism occurred in 6,318 
operation cases. The difference is striking. This material gives no 
information about morbidity from thrombo-embohsm. Westbr- 
BOBN, who has long been using early movements in bed combined 
with early ambulation, has by means of this method had a low rate 
of thrombosis morbidity since 1931, viz. 0.50 % and 0.59 % res- 
pectively and a frequency of fatal pulmonary embolism of 0.13 %. 
Here already it may be pointed out that the mortality in pul- 
monary embolism among the diagnosticated cases of thrombo- 
embolism in these statistics, e. g. Westerborn’s, is about 22 to 
23 %, which is of interest in comparison with Bauer’s case-treat- 
ment with a rate as low as 0.65 to which the writer will later 
revert. 

With regard to the statistics cited, especially those of Backer- 
Grondahl, Dahl-Iversen, Lindvall and Mortens, there would 
seem to be no doubt that early ambulation constitutes an effective 
means of reducing the frequency of thrombo- embolism in post- 
operative material. What is meant by early ambulation is not 
quite clear. Later than about the 4th day after the operation we 
cannot quite reckon on gaining the desired full effect. With regard 
to the frequent occurrence of venous thrombosis in the calf muscle 
• Frykholm found it in 39 out of 42 cases investigated — leg 
movements, such as Westbrborn recommends, will be effective 
with somewhat delayed ambulation. There is reason to hope that 
the method may effect a reduction of mortality to at least 
of the old rate. Those who give the method a trial are surprised 
to find how well the patients — once the ice has been broken — 
stand up to it. Intestinal function is sooner restored, subjective 
recovery is more rapid, and the beds in the department are more 
effectively used. The method would seem to be the best one so 
ar or controlling the retardation of venous reflux in the throm- 
area. Its disadvantage lies in the fact that it is 
icu t to apply in a number of cases (fractures, physically weak 
pa lents, sensitive individuals, etc,). It will not entail any increased 

10 i82266. Acta chir. Scandinav. Vol. XCVII. 
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risk of rupture in laparotomies. Dahl-Iversen found a 2.7 % 
rate of recurrence after herniotomies. For the rest further reports 
about postoperative rupture-frequency are awaited. 

Of the anti-coagulant methods hefarin treatment was the first to 
be used. In August 1935 CljVREnce Cbafoord began, at the 
Sabbatsberg Hospital in Stockholm, his first series of this kind 
and reported on the results in June 1937. A month or two later 
the results of the Toronto-School appeared in print. The Swedish 
and Canadian experiences show almost unanimously that hepa- 
rinisation, if it is consistently carried through and used for a suit- 
ably long time until tlie patient is fit to get up again, gives an 
almost 100 % protection against postoperative thrombotic com- 
plications. Criticism has been put forward especially from Danish 
quarters. Thus .tVage Hielsex of Aarhus treated a rather large 
body of material (285) in accordance with Crafoord’s scheme 
postoperatively without any protective effect at all. Nielsen’s 
doses were, however, smaller than Crafoord’s. Early ambulation 
evidently did not occur in these early case-groups for heparin- 
treatment. Oi.ovssox’s method — doses of 50 mg twice the day 
from the day after the operation until the patient gets up again 
— seems prophylactically to give relatively good protection and 
with his special type of needle it may be well carried out ^s•ithout 
causing too great trouble. Early ambulation has not been used in 
his series. The resulting protection is, however, less complete than 
that given in Crafoord’s reports. Olovssox’s method is said to 
be in use now only in isolated cases. 

The greatest disadvantage of heparin treatment would seem 
to be the tendency to haemorrhage, and the writer will presently 
return to this in the comparison of heparin with dicumarin treat- 
ment. The high cost of treatment with heparin, and trouble with 
the injections combined with the risk of haemorrhage have led to 
a general discarding of heparinisation as a method of prophylaxis. 

Prophylaxis with dicumarin seems to have been introduced into 
the liistory of medicine by BixaHA:^!, ^Ieyer, Poiile in Madison, 
Wise., U. S. A. January 1941. Their observations were published 
in October 1941. Leumaxx in Gotlienburg has independently 
been studying its use since the autumn of 1941. Lbhmaxx pre- 
sented his first clinical results in the Swedish Surgical Society 
November 1941. In 1943 he reported his first 170 cases of dicu- 
marin-prophylaxis with only 1 case of thrombosis and 1 of pul- 
monary embolism but none fatal. In 1945 Bbuzelius was able to 
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report from the Lnnd Clinic 1,418 cases treated postoperatively 
(Nov. 1941 to April 1944) with dicumarin. In the same year 
Barker, Cromer, Hurn and Waugh reported from the Mayo 
Clinic 1,000 operation cases, treated with dicumarin, most of 
them being strongly disposed to thrombosis, and among these 
there was only one case of death from thrombo-embolism. In 1947 
Bruzelius has produced an extended body of material from Lund, 
comprising another whole year and totalling 2,182 cases operated 
on during a period of 2^]^ years (%o 1945).i During 

this time the frequency of thrombo-embolism at the Clinic has 
gone down to 1.6 % from the earlier figure of 2.8 %, reckoned on 
the total of cases operated on. If we exclude the operation-groups 
in which dicumarin treatment could not be given because of the 
nature of the case (prostatectomies and bone- and joint-opera- 
tions), the decrease becomes even more marked although cer- 
tainly not all of the remaining cases received treatment during 
the dicumarin period, the figures now being 1.0 % and 2.5 % res- 
pectively. This comparison has been made over a period of ten 
years, 1930 — 39, and therefore before the modern period of con- 
trolled fluid balance. The frequency was, however, much the 
same during the 2^/4 years’ period 1940 — 42, when certain changes 
in these respects had been introduced. It was not until dicumarin 
was first employed on a full scale (^“/lo 1942) that the reduction 
took place. These differences in Bruzelius’ material are statis- 
tically significant. During the period of dicumarin-prophylaxis 
the number of thrombo-embolic cases observed constitutes 32 % 
and 41 % respectively of the number that could be reckoned on the 
basis of the two earlier periods (1930—39 and 1940—42) for com- 
parison. The improvement which has probably taken place in the 
after-treatment and the increasingly early ambulation of the 
patients, undoubtedly play a certain part in the favourable results 
that have been obtained. It may, however, be considered as 
'probable that essentially by means of dicumarin treatment much the 
same dec) ease in the frequency of thrombo-embolism may he ob- 
tained as other authors have reported from early ambulation alone. 
The number of fatal cases of embolism also went down during the 
cumarin period and then stood at 0.19 % as compared with 
•“19 ^ earlier. It may be observed that of the 13 cases of embolism 
Rung the last period of 2^2 years only 1 occurred among the 
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patients propiiylactically treated with, dicumarin. The other. 12 
had not received prophylactic dicumarin therapy and most of the 
fatal cases occurred in the prostatectomy group. The statistics 
■from the Mayo Clinic based on 1,000 cases showed only one fatal, 
and that an incompletely treated, case. Of these 1,000 cases 379 
had suffered from thrombosis or pulmonary embolism earlier, 
and in about half of them abdominal hysterectomy had been per- 
formed. In a body of material of 678 cases from the same chnic 
thrombosis had occurred during the period 1927 — 10 in 44 % and 
fatal embolism in 8 % of the cases ! 

The difficulty about the chnical use of dicumarin is that it 
necessarily demands almost daily prothrombin analysis. This con- 
stant control is necessary in order to keep the value of prothrombin 
within the fairly limited therapeutic zone, empirically determined. 
In Lund we have kept the prothrombin index between 40 and 60, 
which corresponds almost exactly with the zone between 10 and 
30 % indicated by Allen. With a prothrombin index higher than 
this zone-limit the anti-thrombotic effect would be too weak, 
with lower prothrombin value the risk of haemorrhage is too great. 
According to our experience there are, however, no fixed values 
at which the risk of haemorrhage occurs. In Bruzelius’ 1947 
material haemorrhage had set in at 3.3 % in the prophylactic 
cures, while haemorrhages took place in 11 cases of manifest 
thrombosis = 6.5 %, treated with dicumarin. For the last year 
covered by this material the frequency of haemorrhage in prophy- 
lactic cases was only 2.1 % without the occurrence of any increase 
in thrombo-embolism (1.5 % and 1.6 % respectively). Only in 
isolated cases has there been any question of large haemorrhages. 
One fatal case of subdural haemorrhage during the use of spinal 
anaesthesia must be recorded. It is important to note that the 
haemorrlmges do not always occur at the index-minimum but often 
not until 1 — 14 days after this has been reached. Haemorrhage can 
therefore occur with a raising index. Deep fluctuations in the 
curve are dangerous. The best remedy for haemorrhage is blood 
transfusion. Vitamin K is also effective, and it is not always nec- 
essary to have recourse to big doses up to 100 — ^200 mg; a distinct 
effect can also be achieved with smaller doses, 0.5 10 mg 

Boegsteom (1948). Particularly is this so mth cases that are 
sensitive to dicumarin, such as operations for gall-bladder drainage, 
ileus cases, colostomy cases, and others. Cases of mammary tumours 
are on the other hand less sensitive. 
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A comparison between early ambulation, heparin and dicumarin 
as prophylactics for ihrombo-embolism gives, on the basis of these 
ohsexvations, the following results. 

Heparin, used in fall doses (250 mg per day for an appropriately 
long lime), seems to provide an effective thrombo-prophylactic 
with a certain risk of haemorrhage but is for practical reasons 
unsuitable for routine use and may be reserved for isolated spe- 
cially-disposed cases. Both early ambidation and dicumarin treat- 
ment have been reported to give a reduction in the frequency of 
thrombo-embolism to at least 1/3 of that in the material for compari- 
son frorn earher periods. Because of the difficulties of comparing 
different sets of statistics it has hitherto not been possible to decide 
the preference between the two last-named methods. 

In order to clear up these points, as was said by way of intro- 
duction, the Surgical University Clinic at Lund arranged during 
the year 1946, a therapeutic experiment on a large scale. Since 
during 1945 early ambulation had come to be applied more and 
more and in the year of the experiment was intended to take place 
with ambulation beginning from the second to the fourth day after 
the operation for the maiority of cases, it could not be considered 
unjustifiable to treat the patients, alternately, with ambulation 
alone and with early ambulation dicumarin treatment, since, 
according to previous experience, the prospects of escaping throm- 
botic complications ought to be the same for both groups. In the 
course of the year, however, it could be estabhshed with a certain 
anxiety that the frequency of thrombosis seemed to lie somewhat 
higher among those who had not received dicumarin. It was, 
however, not possible to get a clear view of the situation before 
the year had reached its end. The early diagnostics of thrombosis 
has since the beginning of the forties received particular attention. 
Pain and early tenderness in the calf according to Glow and plan- 
tar tenderness have been carefully observed among the operation 
cases in genera,!. Doctors and nurses have been especially on the 
00 c-out for this. On the first suspected symptoms of thrombosis 
an signs of embolism, even of an obscure nature, heparin was 
imme ately given, usually combined with dicumarin, as early 
erapy. With knowledge of the results obtained by Gunnab 
auer in the treatment of early abortive thrombo-embolism, in 
w 1 C mortality reached only 1.8% as against 18% in earlier 

^ which more below), it seemed to me justifiable 
to follow out the experiment. 
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In order to secure the greatest possible uniformity all the 
postoperative cases were supervised by the same person, Borg- 
STROM, who also carried out the dicumarin treatment and checked 
the progress of the experiment, as he had likewise done more than 
a year previously. With regard to dicumarin treatment as a whole 
it seems to be a great advantage, in a hospital where several doc- 
tors are at work, to place the responsibility for medication on one 
of them. 

During 1946 the number of patients operated on was 2,377. 
Only 1,831, who were 25 years or more, are here to be counted, 
since we do not use dicumarin treatment with younger patients. 
Patients with odd record numbers were given dicumarin (AP), 
while those with even record numbers did not receive it. The 
1,831 operation cases divide up into 940 vuth odd and 891 vith 
even numbers. Because of the nature of the operation (e. g. pros- 
tatectom)’^), difficulties in controlling the bleeding, uncertain 
functioning of the liver, etc., the dicumarin treatment was con- 
sidered to be contra-indicated and was therefore withheld in 17.6 % 
of the patients "with odd register numbers and in 17.1 % of those 
with even numbers. In order to avoid sources of error the operating 
surgeon, at the end of the operation, was in all cases asked by the 
anaesthetist whether dicumarin treatment was contra-indicated. 
The surgeon had no knowledge of the register number. The in- 
formation obtained was entered in the anaesthesia record, and 
then on the following day the leader of the experiment adminis- 
tered treatment to those patients with odd numbers for whom 
dicumarin was not contra-indicated. 

The material is fully published by Borgstboji (1947). Among 
the 940 odd numbers 29 cases of thrombosis were found = 3.1 % 
i 0.57, and 50 among the 891 even numbers, or 5.6 % 4- 0.76. 
The difference in the frequency of thrombosis between the odd 
and the even numbers is thus weighed in favour of dicumarin 
treatment. The difference is statistically very closely significant. 

If we study the frequency of thrombo-embolism among those 
treated with A P and those not treated with AP, the difference 
is seen to be larger, however, and statistically significant. Of 701 
cases given dicumarin treatment 16 developed thrombosis compli- 
cation = 2.3 ^ 0.57. Among 1,130 who did not receive such treat- 
ment, 63 cases of thrombosis were observed = 5.6 ± ^ ® 

difference is 3.3 % ± 0.90. Here however, it must be noted t a 
among the cases not treated with dicumarin there belongs a gro^P 
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strongly disposed to thrombosis, namely 69 prostatectomies which, 
were not included in the second group. They load this group un- 
fairly, but this is partially balanced by the fact that 89 goitre- 
patients who did not develop thrombosis were not given dicumarin 
because of their slight disposition to this complication. With both 
prostate and goitre cases excluded the difference between odds 
and evens is statistically significant in favour of the odds, who 
clearly showed a lower frequency of thrombosis. 

If we reckon the frequency of thrombosis in men and women 
we find that, putting aside cases of, prostate and of goitre, the 
frequency of thrombosis is the same among men who have received 
dicumarin treatment as among those who . have only had early 
ambulation. In women dicumarin treatment gives, however, as 
compared with early ambulation, a lower thrombosis frequency, 
statistically significant. On what this difference between the sexes 
depends we cannot at present tell. 

Fatal 'pulmonary embolism did not occur among those who 
received dicumarin treatment. On the other hand it did occur in 
4 cases among the odd numbers, all of which did not receive dicu- 
marin. Among the operation cases with even record numbers, 
which did not therefore receive dicumarin, three were fatal embolic 
cases. The distribution according to kinds of operation, patients’ 
ages and degree of early ambulation is approximately the same 
for both odd and even numbers. Prostate cases constitute, as 
aheady stated, an exception. 

The results of this 1946 experiment at the Clinic seem clearly 
to show that by means of consistently applied dicumarin prophy- 
laxis and early ambulation simultaneously, at least rvitli loomen, 
results can be achieved which are better than those obtained by early 
ambulation alone. 

When we try to judge the results of the new methods for the 
treatment of manifest thrombosis and embolism, difficulties of a 
diagnostic nature arise. If a massive phlegmasia alba dolens occurs, 
t ere can of course be no doubt about the diagnosis. Neither are 
t e classical pulmonary-embolisms with sudden gripping pain, 
e ect on the circulation, and accompanying hemoptysis, specially, 
uncertain from the point of view of diagnosis. But from these clear 
stages of thrombo-embolism there is a progressive chain with 
increasing indistinctness of symptoms, until finally a limit can be 
reac e when it is impossible to be sure whether we have to do, 
or examp e, with the spraining of a muscle in the calf or, with a 
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rlieuniatic or pleuritic pain in the breast or with tbrombo-em- 
bolism. 

Bauer has rendered great services in showing how, by means 
of phlebography, this uncertainty can be eliminated in the majority 
of cases. By this method he has sought to give a more scientific 
foundation to the discussion of the therapeutic activity of anti- 
thrombotic measures. On the appearance of pain or tenderness 
in the calf, uncertain rise of temperature, etc., phlebography was 
carried out, Bauer and Hellsten were able to confirm their 
suspicion in of cases. In their cases the clinical course of 

events later confirmed the X-ray diagnosis. Bauer’s phlebography 
was carried out with the patient in a horizontal position. Against 
this procedure objections have been raised by Lindblom, Kjell- 
BERG, Loestedt, and from Finland by Sulamaa, who recommend 
a vertical position of the under-leg. Lindblom has shown that the 
heavy contrast, with horizontal leg-position and the ray directed 
vertically, can form itself into a sediment in the posterior parts 
of the veins in the under-leg and there simulate a defect. Kjellbeeg 
has further made clear that rather large venous tributary discharge 
into the deep veins of the under-leg gives so strong a dilution of 
the contrast injected from below that defect-like pictures may 
arise. In 1945 Bauer answered this criticism, and insisted that 
with sufficient experience and with the use also of horizontal ray- 
direction with the under-leg in a horizontal position these sources 
of error can be avoided. The possibility remains, however, that a 
thrombosis may start in the upper part of the femoralis region, 
perhaps from the adductor veins, as Frykholm holds, or from the 
prostata or uterine veniplexus. Frykholm has found such high 
thrombotization with free peripheral veins in 2 out of 42 legs that 
have been subjected to careful post-mortem. 

Irrespective of these sources of error it must be remembered 
that, thanks to a more efficient diagnostic method, it should be 
relatively easier than before to establish the presence of thrombosis. 
Allen reports that about half of all the middle-aged and elderly 
people who die after varying periods of confimenent to bed have 
thrombosis of the deep veins of the leg. Obviously we cannot 
quite simply compare a thrombosis-frequency obtained by a 
highly developed diagnostic (e. g. phlebography, post mortem) 
with the frequency figures based on the old clinical symptoms. 
The fact must not be overlooked that a large number of early 
cases of thrombosis went unobserved in older days and perhaps 
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still go unobserved and tliat not all have manifested themselves, 
at any rate not during the time spent in hospital. With regard to 
the mortality rate from fatal lung embolism among cases diagnosed 
as thrombotic the figures must of course vary with the type of 
thrombosis diagnosed. 

Besides in the examination of a method the whole material 
must be presented, and not alone the part that has been subjected 
to treatment wth, for example, heparin or dicumarin. Eatal cases 
that develop too rapidly to be subjected to medical treatment 
ought to be included in statistics designed to show the effect 
of the remedy in question. Othervdse the comparison will not be 
accurate. Bauer’s beautiful series of over 9,000 operations in- 
cluded no fatal embolic case. No embolism of an unexpected nature 
took place. This is the result not only of early heparin treatment 
and a lucky chance but probably of a more and more fully devel- 
oped thrombosis prophylaxis by means of early ambulation. 
According to what Bauer reports to me, his operation cases now 
leave bed as a rule on the day, and at the latest witliin two days, 
after the operation. The thromboses that afterwards occur can, 
if diagnosed early, be checked by the early heparin-treatment. 
Hence the excellent results — viz. 0.65 % mortality reckoned 
on the whole body of thrombosis occurrences at the hospital. 

In ZiLLiACUs’ statistics for 1940 — 44 from some Swedish clinics 
thrombosis symptoms were lacldng in 84 % of the 161 cases of 
fatal pulmonary embolism. It is possible that many of these cases 
of thrombosis could have been diagnosed by a more careful clinical 
examination. 

In Lund Borgstrom has evolved a relatively simple laboratory 
method which, he considers, enables us to prognosticate throm- 
bosis under formation. He follows postoperatively the course of 
the fibrinogen index curve from day to day and believes that there 

emerges a characteristic picture when thrombosis is about to 
set in. 


Early ambulation as the only ihera'peutic method is used more 
seldom in cases of manifest thrombo-embolism. Andre: Chalier 
0 Lyons reports in 1945, however, that in several thousand opera- 
tions covering the last 17 years he has been using very early 
arnbulation, preferably on the day after operation, at any rate 
e ore the 5th day, and that on the first appearance of thrombosis 
® as intensified the ambulation and walking exercises. By means' 
® t IS abortive treatment he has never experienced fatal pul-. 
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monary embolism. No figures are given, bo-wever. Sorensen 
reported from Aage Nielsen’s clinic in 1943 one hundred thrombo- 
embolic cases, which had alternately received and not received 
heparin. All of them were made to get up as early as possible and 
to perform early movements in bed. It is stated that distinct 
improvement in the condition of the patients was obtained as 
compared with the older more immobile treatment, but that the 
results were the same for those thrombo-embolic patients who had 
received as for those who had not received heparin treatment. 
The daily doses of heparin in this series were smaller than those 
given by Bauer, namely 260 mgm. for the first 11 and 500 mgm. 
for the subsequent 39 cases. Neither did Dahl-Iversen consider 
heparin to be the fundamental thing. 

Antieoagulant treatment ivitli heparin in the ease of manifest 
thromho-emholism, would seem to have been introduced by Murray 
and Best in 1938. As early as 1940 Murray was able to report 72, 
cases that had been treated, with one fatal case of embolism. 
Crafoord reported similar experiences in 1939. In 1940 G. Bauer 
began his well-known abortive treatment, and it is especially his 
experiences, recounted in a number of publications, that have 
attracted attention. During the 6-year period 1940 — 46 there 
occurred in this department 154 cases of thrombosis with one fatal 
case out of 19,898 admitted. In addition to these nosocomial 
thrombosis cases 104 were admitted from other quarters, of which 
2 died. Altogether, therefore, 258 cases of thrombosis occurred 
with 3 fatal cases of pulmonary embohsm. The death rate for a 
10-year period in the same hospital before the introduction of 
heparin was 20 per 10,000. During the 6 years of heparin treatment 
there has occurred no fatal instance of pulmonary embolism m 
more than 9,000 operation cases.^ During this 6-year period pro- 
phylaxis by means of early movements and early ambulation has 
been more and more strictly enforced. Bauer in reply to an inqmry 
informs the writer that at the beginning of the period the hernia 
patients were kept in bed one week, the laparotomy patients 
approximately the same time and the appendectomy cases 3--4 
days. At the end of the period the patients operated on leave be 
as a rule on the day, and at the latest within two days, after the 
operation. The importance of this early ambulation as prophylactic 
has just been pointed out. As a direct proof of the part played J 

^ Baxter in Sept 1947 reports about 12,000 operations during the last sere 
years without any single death from post- operative embolism. 
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heparin in achieving these good results it may be stated that no 
extension of a calf thrombosis to the thigh has occurred in Bauer’s 
cases. 

In post-hospital investigations of 184 thrombosis cases, which 
were diagnosed before the extension to vena poplitea had taken 
place, and which had not shown any propagation during the 
hospital period, such symptoms as swelling, induration or pains 
were lacking after an observation-time of at least two years. 
72 who had not received heparin treatment until phlegmacy had 
developed showed on the other hand in half the cases swelling and 
incipient induration already after 3 — 5 years. 

ZiLLiACUs’ collection of a comprehensive set of statistics from 
some 20 Swedish, clinics 1940 — 45 shows that 214 thromboses 
conservatively treated resulted in fatal embolism in 9.4 % of cases 
and in extension to the other leg in 31 %. Of 576 cases of throm- 
bosis specifically treated (heparin or dicumarin) the process 
remained confined to the under-leg in approximately every other 
case. Eatal pulmonary embolism was found in 3 = 0.5 %. Ex- 
tension to the other leg in 1.6 %. 154 cases treated with heparin 
with extension to the thigh had leg ulcers in 7.1 %, while 130 
under-leg thromboses treated with heparin had leg ulcers only 
in 0.8 %, If the process during or before heparin treatment spread 
to the thigh, there was no difference in the frequency of post- 
thrombotic trouble between the cases treated according to the old 
method and those specifically treated. There occurred, however, 
bilateral trouble in 3 of the specifically-treated cases but in 39 of 
the conservatively-treated ones. 

The use of dicumarin for the treatment of manifest thrombosis 
has been less fully tried out. As a disadvantage of this drug has 
been mentioned its slower influence on the coagulation conditions 
of the blood and thereby its late effect on the developing throm- 
botisation process. Pure dicumarin treatment has been presented 
in Bruzelius’ material. In 1947 he reports 168 cases of thrombo- 
embolism for a period of 2^/2 years treated with dicumarin only. 
The mortality was as low as 0.6 % or as 3.3 %, according to how 
we interpret the cause of death. The corresponding percentage for 
the 10-year period 1930 — 39 was 17.8, in which figure all thrombo- 
ses have been included. 

Progress of a thrombotic process localized to the under-leg was 
2ot observed, on the other hand pulmonary embolisation occurred 
uring effective dicumarin- treatment in 5 of 113 cases. 
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Tlie risks from, ilic use of dicumarin have, in our experience, 
been exaggerated. It may be granted tliat dicumarin is a toxic 
element foreign to the body, and tliat in doing its work it causes 
slight inhibition of the prothrombin-producing function of the 
liver. With our cautious dosage and careful observation we have, 
however, found no damage to the liver. The drug ought, however, 
to be avoided when there is reduced functioning of the liver or 
risk of obstruction of the outflow of urine as after Coffey’s opera- 
tion. Experiments on animals show a higher degree of sensiti\dty 
to dicumarin after ureter ligation. Heparin is, on the other hand, 
a physiological substance which, however, is used in non-physio- 
logical doses. The risk of haemorrhage is common to both drugs. 
It may occur in any anlicoagidaiion treatment. The coagulation 
mechanism is upset pulsatingly and intermittently in the case of 
heparin treatment but more uniformly in the case of dicumarin. 
When using the latter drug the protrombin values can be main- 
tained for day and night within the therapeutic zone and do 
continuous effect, but of course also, if the}’’ fall too low, in a more 
intensive and continuous manner they may create the conditions 
for haemorrhage. The effect of heparin exceeds soon after the 
injection whatever is needed for therapeutic purposes but decreases 
quickly, whereupon an interval with normal coagulation follows. 
This difference between heparin and dicumarin is existing both 
in treatment and in prevention. If dicumarin is used for prevention 
soon after the operation wlien the risk of liaemorrhage is greatest 
and heparin only for therapy several days later, when the risk of 
haemorrhage is in itself less, it is also natural that the possibilities 
of haemorrhage should seem greater in the case of dicumarin. 
This is not due to the drug as such but to the way in which it is 
used. With knowledge of these facts and with sufficient practical 
experience it will be found possible to avoid, vdth considerable' 
certainty, haemorrhage complication. Br’UZELIUS had 4.4 % 
haemorrhage in the prophylactic material of the first l^/o years 
and 2.1 % in that of the last year (902 prophylactic cases). In 
cases of manifest thrombosis the frequency of haemorrhage fell 
from 9.7 % in the first period to 0 in the last (55 cases). During 
the year 1946 the frequency of haemorrhage was 1.6 % in 701 
patients prophylactically treated with dicumarin and 0.5 % in 
1,130 operated cases -without dicumarol. With regard to the use 
of dicumarin it must be recalled that, as Bbuzblius has pointed 
out, haemorrhage can occur after the dicumarin has lessened its 
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effect so tliat the protrombin curve has already left the haemor- 


rhage zone. • ■ _ 

In weighing one against the other the anticoagulant drugs in 
therapeutic use for manifest thrombosis, it ought first to be 
remembered that, as Baueb and his collaborators have shown, 
heparin can stop the development of a diagnosed nnder-leg throm- 
bosis and that- encroachment on vena poplitea -with an accom- 
panying tendency to swelling can be effectively forestalled. In this 
way, however, we do not get at the cases of thrombosis that do 
not start in the under-leg. According to Bauer these constitute 
about 2 % and according to Bossle about 7 % of all cases of 
thrombosis. Fatal pulmonary embohsm can, like a bolt from the 
blue, surprise not only the negligent diagnoser but also those who 
watch daily over patients that have been operated on and who are 
especially on the look-out for symptoms of under-leg tlirombosis. 
For such cases there is no treatment. According to Allen an early 
thrombosis must be stopped within 24 hours if the risk of embolism 
is to be avoided. Dicumarin cannot produce so fast a coagulation 
effect hut must here be supplemented by heparin, which in this 
respect is clearly superior. In order to obtain the valuable con- 
tinuous effect of dicumarin for the whole twenty-four hours, the 
dicumarin should be joined up at the same time and be given an 
opportunity of developing its effect while medication with heparin 
is gradually finishing off its work. 

Concerning the late results of tlierafy cases treated with dicumarin 
no investigations, so far as I know, have yet been undertaken. 
A follow-up examination is recently made by Welander of 98 
patients treated mth dicumarin at the surgical clinic in Lund. 
“After a period of 2 — 4 years of observation 76 % of 42 patients 
With thrombosis of the calf were completely free from symptoms. 
Among the patients with post-thrombotic sequelae, the symptoms 
were generally mild. Only one patient in this group suffered from a 
leg ulcer. 


Most of the 20 patients, among whom the thrombosis had ex- 
tended to the thigh, suffered from discomfort in the leg (75 %). 

eg ulcers were observed in 15 %.” Thus the late results not seem 
to he quite as good as when heparin was used. 

In conclusion it may be said that both heparin and dicumarin 
ave their advantages and certain disadvantages. It would seem as 
1 the most effective result in the anticoagulation treatment of mani- 
est thrombosis is to be attained through a combination of the two. 
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Finally the writer should like to outline the plan which, with the 
existing diagnostic and therapeutic methods, seems to him most 
capable of giving the greatest protection against the appearance 
of thrombosis and against the development, extension, and embo- 
lisation of a thrombosis that has already occurred. 1) As prophy- 
laxis the fundamental and most important thing is early ambulation, 
preferably on the first day, and at the latest 2 — 3 days, after 
the operation. 2) This early ambulation ought if possible, espe- 
cially in the case of women, to be supplemented by dicumarin pro- 
phylaxis, beginning on the day after the operation in order that, 
during the whole period of healing until the patient is fully mobile 
again, the prothrombin may remain in the therapeutic zone 
(index 40 — 60 = protrombin percentage 10 — 30). Such dicumarin 
prophylaxis can be instituted in about five of six post-operative 
oases and is contra-indicated in cases of liver injury, in cases of 
special tendency to haemorrhage and incomplete control of bleed- 
ing from the wound, and in certain renal affections. 3) Early 
diagnosis of thrombosis complications must be learnt and devel- 
oped by doctors and nurses, so that early therapy with heparin and 
dicumarin at the same lime may be begun on the distinct appear- 
ance of thrombosis but also when there is sufficient ground for 
suspecting that such early thrombosis may exist. 

In my opinion, if the tendency to thrombosis is sufficiently 
great in a body of clinical material, neither of the two prophylactic 
methods (early ambulation and anticoagulants) should be dis- 
pensed with, nor should early therapy with both of the anticogulants 
be done away with. All three are equally necessary and it is rela- 
tively meaningless to weight them against one another. 

In this paper the surgical prophylaxis and the surgical therapy 
of thrombo-embolism have been dealt with. The same principles 
are applicable to internal-medical, obstetric-gynaecological, oph- 
thaimological and otological cases. Perhaps it is in internal- 
medicine most of all that attention ought to be paid to the in- 
juriousness of confinement to bed as a factor strongly disposing 
to thrombosis. Confinement to bed can certainly be done without 
to a far greater extent than is generally thought. Those surgeons 
who have been converted to looking upon early ambulation as a 
valuable preventive measure would like to see their faith shared 
by their internal colleagues. As an important adjuvant the anti- 
coagulation methods too should be used in internal medicine. 
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Summary. 

The retardation of venous reflux from the thrombosis-disposed 
areas is a factor of fundamental and primary importance in the 
development of venous thrombosis. Early movements and early 
ambulation is the best method known at present time for causative 
prevention of thrombosis. 

Anticoagulants — and for practical reasons in the first place 
dicumar'n — may have a valuable auxiliary prophylactic effect. 
So the simultaneously use of dicumarin and early ambulation gives 
better results than early ambulation alone, at least with women. 
Treatment of manifest thrombo-embolism with heparin, supple- 
mented by dicumarin, started as early as possible and followed 
by early raising seems to give the best guarantees for good imme- 
diate and late results. 

Venous interruption as a prophylactic or therapeutic measure is 
not concerned ^vith in this study. 
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ill Blood-serum and tlie Value of this Method 
of Inyestigation in the Diagnosis of 
Cancer Prostatae. 

By 

ORED ARNER and BERTIL SWEDIN, 

Stockholm, 


Phosphatase is an enzyme having the power to catalyze the 
hydrolysis of practically all monophosphoric acid esters, both 
aliphatic and aromatic. Phosphatase is found in the vegetable 
and animal kingdoms. According to tire hydrogen ion concentra- 
tion required by the enzyme for the exercise of its maximum effect, 
one distinguishes between alkaline and acid phosphatase. As re- 
gards phosphatases of clinical importance, the alkaline generally 
have an optimum of pH 9 — 10 and the acid of pH 4 — 6. 

Robison (1) in 1923 showed the occurrence of alkaline phospa- 
tase in hone and bone-forming cartilage. In cases of generalized 
osteopathy, such as active rickets, osteitis fibrosa generalisata 
(hyperparathyreodism), osteitis deformans (Paget’s disease), gen- 
oralized osteoporosis, osteomalacia, malignant tumors meta- 
stasizing to the osseous system, Gaucher’s disease, or extensive 
fractures, the enzyme seems to flow out into the blood and is 
found in considerable amounts in the blood-serum. A pbenomenon 
the cause of which is not yet known is the increase of the alkaline 
phosphatase activity found in blood-serum of icterus case with 
relative obstruction of the bile-ducts. See Roberts (2), Arm- 
strong, King and Harris (3). 

ll~fS226e. Acta cliir. Bcandinav. Vol. XCVII. 
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Id. 1934; Bamann Riid. Riedel (4) isolfitBd Rcid pliospliatasB with 
an optimum pH-value of 4.6 — 5.0 from the spleen and liver of 
pigs, and Davis (6) isolated an acid phosphatase wdth an optimum 
pH-value of 6 from spleen and red cells. Kutscher and Wol- 
BERGS (6) in 1935 made the important discovery that the prostate 
tissue is very rich in acid phosphatase. GoJiori (7) in 1941 showed 
that the acid phosphatase in the jirostate was localij^ed in the 
acinous epithelium of the gland. 

By determining the optimum pH- value of the different acid 
phosphatases, the rate of hydrolysis in their action on different 
substrata, and the dissociation constant of the enzyme-substrate 
compound, inhibition in the presence of fluoride ions (8), ethyl 
alcohol (9) or formalin (10), it is possible to separate them from 
the other. 

The acid phosphatase in the acinous epithelium of the prostate 
is not formed until after sexual maturity. By injecting an andro- 
genous hormone into sexually immature Rhesus monkeys, Gut- 
man and Gutman (11) evoked the production of a prostatic secre- 
tion with a high enzyme activity. According to A. B. Gutman 
(12), prostatic cancer-cells likewise generate acid phosphatase. 
After metastasis the cancer-cells retain this capacity for forming 
acid phosphatase; see Gutman, Sproul and Gutman (13). The 
bloo’d-serum normally has a very slight acid phosphatase acti\dty, 
whereas the activity of the prostatic fluid is 50,000 — 100,000 times 
greater. It is thus evident that merely an efflux of a slight amount 
of prostatic secretion into the blood-stream is required to in- 
crease the acid phosphatase activity in the blood-serum beyond 
normal. This amount may be estimated at less than half a milli- 
liter. Should the growing prostatic cancer-tissue penetrate into 
the lymphatic channels or blood-stream, the cancer secretion 
ma}'’ possibly leak out into the circulating blood, thus increasing 
there the amount of acid phosphatase. 

With the intention to show this increased activity of the acid 
phosphatase in patients’ blood with metastases of cancer prostatae, 
various methods for its determination have been elaborated. The 
procedure indicated by King and Armstrong (14) has served as 
a basis for a number of modified methods in which phenyl phos- 
phate is used as a substratum. The amount of phenol liberated in 
the hydrolysis is colorimetrically determined. 

The phosphatase unit according to King and Armstrong is de- 
fined as the fermental activity that has liberated 1 mg phenol on 
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1 liour at pH 4.9 and -|- 37° C. The literature on this subject is 
rather confusing, as different units are given as a gauge of the 
phosphatase activity (c. g. King and Armstrong, Kay, Jenneb 
and Kay, Roberts, Boeansky, Buch and Bucn, etc.). It is 
therefore of great importance, in connection with the investiga- 
tions, to indicate tire unit adopted and the limits of its normal 
value. Certain methods in which other phosphoric acid esters have 
been used as a substratum have lately been described. Huggins 
and Talalay (15), for example, used sodium plienolphthalein 
phosphate. This method has been tested by us but rejected, on 
the ground of its lack of proportionality between pigment for- 
mation and enzyme activity. Another method is based on tlie 
hydrolysis of p-nitrophenolphosphate, where the amount of liber- 
ated p-nitrophenol is directly determined colorimetrically after 
acidification of the reaction mixture (16). 

In 1938 Gutman and Gutjian (17) published the first investi- 
gation into acid phosphatase in cases of cancer prostatae. Since 
then several similar investigations liave been published, especi- 
ally in U. S. A. In Sweden, Borgstrom (18) in 1946 reported an 
investigation on that subject. All these investigations seem to show 
that in a large number of cases there is an undoubted, and often 
marked, increase of the acid phosphatase activity in the serum 
of patients suffering from metastasizing cancer prostatae. Such 
an increase is rarely found in healtliy subjects or in patients with 
other diseases in or outside the prostate, including prostatic can- 
cer that had not yet given rise to metastases. 

Herger and Sauer (19), in a work of 1941, state that values of 
over 3 units (King- Armstrong) for acid phosphatase activity are 
pathological. Their series comprise 69 cases of prostatic cancer, 3 
cases of suspected cancer prostatae and 28 control cases. They 
found that 94 per cent of the cases with undoubted or sus]5ected 
metastases and 16 per cent of the cases without metastasis showed 
pathological values. It should be noted, however, that the three- 
cases with suspected prostatic cancer and 18 per cent of the con- 
trol cases all showed values above normal. In a later report on a. 
larger investigation, comprising 147 cases of cancer prostatae and 
283 control cases, the same authors (20) express the view that 
phosphatase values of over 4 units (King-Armstrong) should be 
regarded as pathological. In this series 91 per cent of the 47 cases- 
with undoubted or suspected metastases showed higher values, 
whilst 13 per cent of the other cancer cases and 7.5 per cent of the- 
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•control cases showed a rise. Sullivan, Gutiman and Gutman (21) 
published in 1942 an extensive investigation, comprising no less 
than 200 cases of cancer prostatae and 685 control cases. They 
designate values of over 3 units (King-Aemstrong) as patholo- 
gical. Such values were shown by 85 per cent of 130 cases 
with metastasizing prostatic cancer, where the diagnosis was 
roentgenologically verified. Among the other cancer cases 11 per 
cent showed raised values. The control material had pathological 
values in 8 per cent of the cases. This material included 75 cases 
with prostatic hypertrophy and 10 cases with prostatitis, all of 
which showed normal acid phosphatase values. Borgstrom's (18) 
investigation of 1946 from the surgical clinic at Lund comprises 
20 cases of prostatic cancer, 12 of which had skeletal metastases. 
Eight of the latter showed phosphatase values of over 3 units 
(King- Armstrong), which was designated as the normal upper 
limit. Two of the 8 cases without metastasis showed raised values. 
No control material is reported. 

As regards the alkaline phosphatase in the blood-serum in can- 
cer prostatae, it seems, according to investigations by Herger 
and Sauer (19, 20), that it likewise shows an increase in some 
cases of metastasis. 


Own Investigations. 

During the period 1944 — October 1947 a large number of pa- 
tients with different diseases have been examined at the surgical 
clinic of Karolinska Sjukhuset in respect of acid and alkaline 
phosphatase activity in the blood-serum. The investigation tech- 
nique is a modification of a procedure proposed by Buck and Buch 
(22). A unit according to our procedure corresponds to about four 
units according to King and Armstrong. In this technique we 
have introduced treatment of the serum with formalin, whereby 
.any error due to the possible occurrence of acid phosphatase from 
hemolyzing red cells in the blood sample may be considered 
•eliminated. The object of the investigation was to ascertain the 
upper limits of the normal value for acid and alkaline phosphatase 
.activity and to determine the value of the investigation technique 
pro l:o in the differential diagnosis between prostatio hyper- 
trophy and prostatic cancer, pro 2:o in judging these cases o 
.cancer. 
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Technique. 

Tlie alkaline 'phosphatase activity was determined according to 
the modification of King and Armstrong’s technique proposed 
by Buch and Buch (22). These authors express the phosphatase 
actmty in half the number of mg phenol liberated from phenyl 
phosphate by 100 ml of serum in 15 minutes at pH 9.9 and 
■f 37.5° C. The normal values with this technique range between 
2—8 units. 

The acid phosphatase activity was determined with a modifica- 
tion of Buch and Buck’s technique. The serum was incubated for 
30 minutes at pH 4.9 and 37.5° C. We found that a citrate buf- 
fer solution was preferable to an acetate buffer. The substratum 
solution must be kept separate from the acid buffer solution, as. 
otherwise the phenyl phosphate will be spontaneously split. Two 
analyses were made, the one with an addition of formalin, the 
other without it. In this way the effect of the prostatic phospha- 
tase could be distinguished from that of the erythrocyte phospha- 
tase, as the effect of the latter is inhibited by formalin. 

1.25 ml citrate buffer 

1.25 ml aq. dest. 

2.5 ml phenyl phosphate solution 
0.25 ml serum 

1.25 ml citrate buffer 

1.25 ml 2 % formaldehyde (exactly) 

2.5 ml phenyl phosphate solution 
0.25 ml serum. 

The acid phosphatase activity is expressed as half the number 
of mg phenol liberated by 100 ml serum in 30 minutes at pH 4.9 
and -f 37.5° G. The normal values with this method lie between 
0 and 2 units. 


Clinical Investigations. 

The material comprises 600 carefully examined cases. 


Table 1. 

^ntrol cases 94 

Hj-psrtliTophia prostatae V. ' ’. *. ’. ’. ’. ,309 

Suspected cancer prostatae 25 

sneer prostatae ■without detectable metastases lOS 

' ncer prostatae •with undoubted metastases 5^ 


600 cases. 
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The 94 control cases were patients suffering from acute or 
chronic prostatitis, prostatic abscesses, prostatic tuberculosis, in- 
fections of the urinary system, renal calculus, bladder-neck scle- 
rosis, bladder tumors or diseases in the skeletal system. 115 de- 
terminations of acid and alkaline phosphatase were made in these 
cases; the values are distributed in the way shown by the diagram 
in Fig. 1. As we see, most of the values for acid phosphatase range 
between 0 and 2 units, merely 6 per cent of the determinations 
being over 2 units, and 17 per cent over 1 unit. If the 6 cases 
showing values over 2 units are closely examined, it will be found 
that they consist of a case of lumbago-sciatica with 6 units, where 
two of the controls afterwards showed 0 unit, a case of chronic 
cystopyelitis with 3 units and 1 unit, respectively, a case of 
vesical cancer with 20 units, a case of bladder-neck sclerosis with 
3 units, a case of chronic osteomyelitis with 0.7 and 5 units, and 
a case with chondromatous and osteochondromatous foci with 4 
units. The values for alkaline phosphatase are concentrated round 
3 — 5 units, practically speaking in the form of a so-called normal 
curve and, if the limit is draAvn at 8 units,' 7 per cent of the de- 
terminations will be found to lie above it. 

1 This man has according to his present condition very probably a cancer 
prostatae. 



ACID AND ALKALINE PHOSPHATASE IN BLOOD-SERUM. 141 
Humhir of ieffommliom 



In the 309 cases of frostatic liyfertwpliy, 347 determinations 
of acid phosphatase and 345 of alkaline were made. The diagnosis 
was verified by histological examination in 231 cases. The distri- 
bution of the values for acid and allcaline phosphatase (see Tig. 2) 
is practically identical with that of the control material; 5.5 per 
cent of the values for acid phosphatase are over 2 units and 15 
per cent over 1 unit. As regards the alkaline phosphatase, 5.5 
per cent of the values are over 8 units. In none of the 19 cases 
with an acid phosphatase activity of more than 2 units was there 
an} clinical, roentgenological or pathologico-anatomical suspicion 
of cancer. Eight of these cases were subjected to a follow-up ex- 
amination six months to two years after the first examination 
and in none of them was there any suspicion of cancer. 

Tlie diagnosis in the 25 cases of suspected cancer prostalae was 
made either on the ground of the palpation result or on the 
ground of the histological examination after electroresection or 
prostatectomy. One patient had skeletal metastases and the pal- 
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pation result arose some suspicion of prostatic cancer; probably, 
however, it was a case of primary pulmonary cancer. Thirty de- 
terminations of acid and alkaline phosphatase were made (Fig. 3), 
6.7 per cent of the determinations for acid phosphatase showed a 
higher activity than 2 units, 20 per cent of them higher than 1 
unit. As regards alkaline phosphatase, 6.9 per cent showed an ac- 
tivity of more than 8 units. As we see, the correspondence with 
the control material is good. The twm cases showing a high acid 
phosphatase activity were those of a patient who died of cancer 
recti 1 year after the examination, and of a patient subjected in 
January 1947 to transvesical prostatectomy, the pathologico- 
anatomical diagnosis having indicated suspicion of prostatic 
cancer. 

In the 108 cases of cancer prostaiae without detectable meta- 
stases, the diagnosis was verified by histological examination in 
81 cases, after electroresection or prostatectomy. In three of 
these cases the histological examination did not show cancer, but 
the clinical diagnosis was considered certain. X-ray examination 
of the pelvis, vertebral column and lungs was made in 41 cases, 
examination of the pelvic skeleton or of the latter and the lungs 
in 62 cases and of the lungs alone in 2 cases. Three of the 
tients were not subjected to any X-ray examination, butshowe 
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no clinical symptoms of metastases. 144 determinations of acid 
phosphatase and 141 of alkaline were made (Mg. 4). As regards 
acid phosphatase, 5.6 per cent of the determinations were over 2 
units and 15 per cent over 1 unit, thus showing a very good cor- 
respondence with the control material. As for the determinations 
of alkaline phosphatase, 11 per cent were over 8 units. All deter- 
minations were made before the institution of any hormone or 
X-ray treatment. 

As regards the 64 patients with metastasizing prosiaiic canccip 
the histological diagnosis is positive in 33 cases, negative in 1 
case. On the other patients no operation on the prostate was 
performed. In 59 cases roentgenologically detectable skeletal 
metastases were found, whereas in the remaining 5 cases the X- 
ray examination was negative in this respect. Out of these 5 pa- 
tients, four had metastases in the inguinal lymphatic glands and 
one showed a liver metastasis. 82 determinations of acid and 
alkaline phosphatase were made (see Pig. 5), As may be seen from 
the diagram, the distribution of acid as well as alkaline phospha- 
tase is here quite different than in the previously reported groups. 
S8 per cent of the acid phosphatase values are over 2 units, 4S 
per cent over 1 unit. As for the alkaline phosphatase values, no 
^ess than 55 per cent axe over 8 units. In this group of patients 
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Acid phosphatase determinations: 82 ■ 
Alkaline : 82 D 


Number of defeminatm^ 



too, no liormone or X-ray treatment was instituted pending de- 
termination of the phosphatase activity. 

Discussion. 

In a biological method of investigation there are always cer- 
tain sources of error, such as errors in taking samples, direct 
errors in technique and biological variations. In the application 
of such a method it is essential if the method should be of any 
value, that the limit of the normal value is carefully fixed and 
so chosen that there will be as few pathological values as possible 
within the control material. In our material all the groups 
setting aside metastasizing prostatic cancer — in regard to the 
■determinations of acid and alkaline phosphatase, show well cor- 
responding distribution curves; and if for acid phosphatase we 
take 2 units as a basis for the upper limit of the normal, only 5—6 
per cent of the determinations show pathological values. This 
deviation may be regarded as satisfactory in a method of this 
nature. We accordingly consider that the normal limit for acid 
phosphatase may be set at 2 Bucn and Buoh units (thus corres- 
ponding to 8 King and Armstrong units) and, for similar rea- 
sons, that the normal limit for alkaline phosphatase can be set 
at 8 Buch and Buck units. 
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The principal source of error in the determination of acid 
phosphatase in the blood-serum is the greater activity that oc- 
curs in the event of total or partial hemolysis. Thus, totally 
liemolyzed blood shows an acid phosphatase activity of up to 40 
vmits. In order to eliminate this source of error we have tested 
several methods, finally adopting the separation with formalin 
recommended by Abul-Fadl (10). The erythrocyte phosphatase 
is completely inhibited, the prostatic phosphatase, on the other 
hand, quite slightly, by formalin in a certain concentration in the 
reaction mixture. 

The large number of cases with pathological values for acid 
phosphatase in metastasizing prostatic cancer according to the 
previously summarized investigations is remarkable, but on closer 
examination it will be found that, in a considerable number of 
instances, pathological values occur in the control cases of these 
investigators as well as in their cases of cancer without meta- 
stases. It may moreover be noted that several of their tests are in- 
validated by sources of error in the form of hemolysis. 

Trom our investigation it may be inferred that in the differ- 
ential diagnosis between prostatic hypertrophy and prostatic can- 
cer the determinations of acid and alkaline phosphatase are of 
little avail. In metastasizing prostatic cancer an increase of the 
acid phosphatase above normal is observable in more than one- 
third of the cases (in our material 39 %). A normal acid phospha- 
tase value thus does not exclude the possibility of metastases, 
whereas a pathological value is a distinct indication of their ex- 
istence. In several cases, thanks to the investigation, metastases 
had been suspected long before they had been roentgenologically 
verified. In about half the cases of metastases we observe an in- 
crease of the alkaline phosphatase, as a rule simultaneously with 
the increase of the acidic. This increase of alkaline phosphatase 
activity in the blood-serum should be regarded as a non-specific 
reaction caused by alkaline phosphatase liberated from the bone 
tissue, but may lend some support to the diagnosis. 

This method of investigation is thus of rather limited value 
in regard to the diagnosis of prostatic cancer, but serves as a 
supplement to the clinical examination. Should acid phosphatase 
in the blood-serum, on repeated examination, show a pathological 
value, it is, in all probability, a case of prostatic cancer with 
metastases; hence, in cases with early skeletal metastases, which 
are often very difficult to detect with the X-ray, the investigation 
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may determine tlie diagnosis. In vesical tumors, especially those 
at the base of the bladder, ^vhcre the differential diagnosis is be- 
tween vesical cancer and prostatic cancer, as well as in cases with 
skeletal metastases of unknown genesis, investigation of the 
phosphatase activity may be of great value. 

The value of tliis metliod of investigation for judging the 
prognosis in cases of prostatic cancer, its value in the control 
of tlie treatment as well as tlie question wliether tliere is any 
connection betAveen acid pho.sphatasc activity and the degree in 
which prostatic cancer can be differentiated, are matters that mil 
necessitate further investigations. 

Summary. 

In a material comprising GOO cases the acid and alkaline 
phosphatase activity in the blood-serum was determined. In order 
to rule out the effect of other acid phosphatases (such as those 
from hemolyzing red cells), most of the analyses were made in 
the presence of formalin in a concentration of O.IG mol per liter. 
The normal upper limit for alkaline jihosphatase was found to lie 
at 8 units (Buen and Buck) and for acid phosphatase at 2 units 
(Buck and Buck). The cases of hypertrophia prostatae, suspected 
cancer prostatae and cancer prostatae without detectable met.v 
stases shoAved normal Amines both of acid and alkaline phosphatase, 
compared AA'ith the control material. In 39 per cent of the cases 
of cancer prostatae Avith metastases the acid phosphatase actiA’ity 
AAms raised. As regards the alkaline phosphatase in this group, 
it AAms raised in 58 per cent of the cases. 

This investigation has been financially facilitated by a grant 
from »Stiftelsen Therese och Johan Anderssons Minne». 
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From Department of Surgery II, Sahlgrenska Sjukhuset, Gothenburg. 
(Surgeon-in- Chief: Anders Westerborn, M. D.) 


Abdominal Wall Yarices Secondary to 
Thrombosis of the Iliac Yein. 

By 

OLOF OLSSON. 


In the summer of 1947 a patient presented himself at the 
hospital with complaints of varices on the lower part of the 
abdominal wall and of both legs. The first impression gained was 
that of a caput medusae but a further study of the history and 
status disclosed that there here was the question of compensatory 
collaterals to an obliterated iliac vein. 

The patient was a 28-year-old woodsman from Varmland who at 
the age of 14 had been treated at Sumie cottage hospital under the 
diagnosis appendicitis acuta gangrenosa + thrombophlebitis crur. 
sin. (vena femoralis). After the appendectomy he was in bed for 10 or 
11 days but had the day after being allowed to get up increasing pains 
in the left groin. The next day the pain spread to the lower abdomen, 
coincidently with the onset of a swelling of the left leg, wherefore lie 
was again confined to bed. After bed rest for 3 to 4 weeks he was 
discharged and was at that time free from discomfort from both the 
abdomen and the leg, but after the lapse of a few weeks he observed 
varices below the navel. These have during the course of time in- 
creased successively but have not given him other trouble than a 
feeling of discomfort. During the last 2 to 3 years he has had varices 
of the legs, thus especially the left leg, which has been moderate!) 
swollen and has felt heavy at prolonged stationary work. He was 
treated by means of injections for the varices of the legs one year 
ago. 

At examination 7. 21. 1947 the varices depicted on fig. 1 were seen, 
tortuous veins the thickness of a finger, forming a loop up to the nni 
bilicus from the one groin to the other. On the left lower leg there 
observed moderate tortuous varices in the saphena magna area c 
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ou the left thigh a distended saphena magna was palpated as far up 
as the fossa ovalis. The right leg showed only slight saphena magna 
varices of the lower leg. The legs were not swollen. Perthes’ test 
performed with the stasis tube immediately above the knee showed 
good emptying of the veins in the lower legs. When the abdominal 
varices wore massaged empty and pressure applied to both groins 
the varices did not become filled, wherefore it could be excluded that 
the origin to the varices was portal hypertension. On the pressure in 
the right groin then being released (fig. 2) the varices did not fill up, 
but as soon as the pressure in the left groin was released it was ob- 
served that the blood immodiatel)’' filled the abdominal varices from 
the loft. It was accordingly obvious that tlie direction of the flow in 
the varices was from the left to the right and that the probable origin 
of the varices was an obstruction in the left iliac vein. 

In order to confirm the diagnosis a venography was performed 
(Dr. Lausson). The left saphena magna was punctured just above the 
middle of the thigh, pressure was applied to the abdominal varices 
and both legs were compressed with large cabbre rubber tube.^, the 
right leg at the upper point of the groin and the left leg below tlic 
site of the venipuncture. After this 20 ml of 35 per cent Dijodon were 
rapidly injected and with the patient in the recumbent position 4 
views of the pelvic region were taken, the first at pressure of the 
abdominal varices and the remainder after the release, of compression. 
On the first picture are only seen the contrast filled long saphenous 
vein and the varices in the left fossa ovalis. On the second (fig. 4) 
arc in addition .scon the contrast filled varices of the abdomen between 
the left groin and the umbilicii.s, as well as a number of veins adjacent 
to the pubic region. A large veinous branch (at the lower, triangular 
indicator in the left groin) comes to an end smldenly and is probably 
the obliterated femoral vein. On the third picture (fig. ,‘>) th(! veins in 
the left fossa ovalis and the abdominal varice.s ou the left aide have 
emptied their contra.st but now the contrast filled varices of tlic right 
side of the abdomen are seen, as well as the right iliac vein and a 
ple.xus in the pubic region. On the last picture is seen only :i very weak 
contrast filling of the left iliac vein, a tortuous varix in tlie right 
fossa ovalis and .some v(‘ins in the pubic region. It thus appears from 
the venography that the blood from the left leg is emptied into the 
right iliac vein via the lurgi* abdominal wall varices and a plexus in 
the pubic region, and that the left iliac vein is obliterated. 


In studying tlio literal ure of the last 10 years the author louiul 
a case very .similar to this (Gooel). 

It was that of a 23-yeur-ohI woman who 4 years previously, 6 months 
after an operation for left-sided congenital dislocation ot the hip, 
had abdominal varices of the .same appearance as those in the preseiit 
case, althougli the convexity of the vari.x sinuosity iu her case was 
somewhat below the umbilicus. Her varices had developed successively 
over a period of 4 years, beginning in the left groin. At operation of the 
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iip there were not observed any signs of thrombosis. Venography 
was unfortunately not done. The varices were operated with multiple 
ligatures and she had no discomfort from the procedure. 

This case was presented as an example of true abdominal wall 
varices, as distinguished from the dilated veins seen at portal 
hypertension and following iliac tlixomboses. It does, however, 
seem more probable that the etiologic agent of the dilated veins 
in the present case, as well as in that previously described, was an 
iliac thrombosis, even although there later has occurred a re- 
canalization or, that also other anastomoses were developed, this 
being the reason for the operation not having more serious con- 
sequences. Froelioh (1934) states that there in 1 per cent of the 
patients with leg varices also are found abdominal wall varices. 
This figure is questioned by Gooel (1944:) who has examined 
500 varices patients for abdominal wall varices without finding a 
single case. (His case just described did not have varices of the 
leg.) 

Post-operative thromboses in the ordinary sense of the term 
(thrombosis without direct lesion of the vessel wall) are not ex- 
pected taken into consideration in patients under 20 years of age. 
According to a personal communication by Dr. G. Pettersson, 
Surgeon-in-chief of the Gothenburg Children’s Hospital, there have 
during his service as Chief (the last 4 years) not been seen any 
post-operative thromboses nor have there at all been seen throm- 
boses except in marantic patients, or in direct association with a 
focus of infection. In large series of post-operative thromboses 
(Priestley and Barker, Eanzi and Huber, Sarafoff) there 
have been similar declarations. Ranzi and Huber say, in estabhsh- 
ing that all of their thrombosis patients imder 20 years of age have 
suffered from severe septic conditions: “In der Jugend bei gesiin- 
dem Herz und unveranderter Gefasswand ist scheinbar nur die 
Etttziindung imstande Thrombosen zu erzeugen.” The, patient 
with abdominal wall varices was only 14 years old at the time of 
the- operation. He underwent an appendectomy with absence 
of infectious complications in the post-operative course and had 
nevertheless an iliac thrombosis. If this had been right-sided, one 
would probably have considered it to be caused by infectious or 
traumatic injury to the vessel, but now, as it; was left-sided, if 
should probably in spite of the youth of the patient be terme a 
common post-operative thrombosis, with a probable origin in 
pelvic veins. 
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There are good possibilities for an anastomosis at an obliteration 
of the external iHac vein, with retention of saphena magna and 
the other superficial veins of the thigh. The superficial veins of 
the thigh merge into those of the torso like a coarsely meshed net 
in which certain large vessels may be distinguished, the external 
pudendal vein, the superficial epigastric vein on the anterior and 
the femoro-popliteal vein on the posterior side. The external pu- 
dendal vein is connected with the correspondent vessel on the 
opposite side. The epigastric veins have connections not only 
with the epigastric veins of the opposite side but also with the 
portal system at the umbilicus, with the internal mammary vein 
at the costal arch and, via the thoraco-epigastric vein, with the 
axillary vein. The femoro-popliteal vein empties into the inferior 
gluteal vein, a branch of the hypogastric vein, and may form- an 
anastomosis' between this and vena saphena parva. It is apparent 
that these collaterals after a short period of adaptation are cap- 
able of fairly well assuming the function of the iliac vein with re- 
gard to the leg, even though one can not count on such a speedy 
recovery and slight secondary symptoms as in the present case. 
The obliteration in this case involved a young individual still in 
the process of growth. 

There was of course no question of operating this patient, so 
we had to rest content with explaining the cause of the varices, 
so that he at eventual future abdominal operations can ward of 
damage to the venous drainage of the left leg. It can not be con- 
sidered advisable to perform multiple ligatures of the varicose 
vein at the site of the anastomosis with other vessels, as done by 
Gooel in a similar case, as the venography so clearly indicates the 
course taken by the main volume of the blood. McLaughlin and 
Feoelich advise the injection of common abdominal varices 
with the routine varices preparations. 

Summary. 

The author reports a case of abdominal wall varices in a 28-year- 
old male, which debuted in connection with a left-sided thrombosis 
of the leg after an appendectomy at the age of 14. The chnical 
investigation showed that the flow in the abdominal wall varices 
was from the left to the right groin and that there was patency of 
the deep veins of the legs. At venography there was revealed the 
sudden termination of a large venous branch in the left groin, 

12 — ^8226^. Acta cJiir. Scan XCyjI. 
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the obliterated left iliac vein. The varices in the abdominal wall, 
some small veins in the pubic region, and the left iliac vein were 
seen to be contrast-filled. The patient had very little discomfort 
from his varices and no treatment was undertaken. The author 
has in the literature found a similar case, in which, however, veno- 
graphy had not been performed. The rare incidence of post-operat- 
ive thromboses in the two first decades of hfe is pointed out by 
the author, and the good possibihties of anastomosis in cases of 
iliac thrombosis are described. 
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From the Surgical Clinic in Lund. 
(Director: Prof. J. P. Ste5mbecK.) 


‘‘True Abacterial Pyuria”. 

By 

GOSTA JONSSON. 


In 1913, at the Medical Congress in London, the Danish surgeon 
Rovsing declared that all cases of abacterial pyuria of renal 
type must, with certainty, be considered as tuberculosis and that 
nephrectomy should be carried out even if the bacteriological 
examination regarding tuberculosis were negative. At the present 
time this statement cannot be accepted without reservations. It 
has namely been pointed out and clearly established in a number 
of works that there are single or double-sided inflammatory 
changes in the kidneys and ureters with abacterial pyuria, and at 
the same time cystitis of a malignant type, without one being 
able to show the bacilli either with direct microscopic examination 
of the urine or with culture tests and animal inoculation. It has, 
however, been able to be established by means of clinical bac- 
teriological and pathological anatomical investigations that tbc- 
bacilli are not the cause of the changes. 

A not inconsiderable number of works has been published 
during the last two decades on abacterial (aseptic, amicrobic, 
sterile) pyuria without the. Ealtin, in 1909, seems to have been 
the first to describe this illness, yet without making any further 
attempts to determine its etiology or treatment. Since then a 
number of authors, not least from Scandinavia, have published 
works with a more detailed study of the illness (Runeberg, 
SoDERLUND, Troell, Schaeehauser, W. Peters, Briggs, 
Cook, Moore, Uebelhor, D, Peters, Wildbolz, Donovan, 
Houtappel, etc.). In larger series than Runeberg’s, Schaffhau- 
ser’s and Th. Moore’s are found detailed bacteriological and 
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histological studies. Smaller series and casuistic reports have con- 
tributed to make the illness better known, and shown that it is 
not so rare as one was inclined to beheve at the beginning. 

H. WiLDBOLZ, in 1933, was probably the first to report on the 
specific treatment of this illness, when he pointed out at the 
French Urological Congress held in that year the immediate and 
excellent effect of arsenic compounds. After 1933 a number of 
authors gave reports on the thoroughly good results obtained by 
this treatment (Briggs, D. Peters Th. Moore, Cook, Houtap- 
PEL, etc.). 

One finds it stressed throughout that one only has the right 
to give the diagnosis abacterial pjmria if one can, by thorough 
investigation, exclude tbc. In the majority of cases this would 
seem to be possible, given the present clinical and bacteriological 
methods of investigation, and above all the roentgen rays. An 
equivalent sign between one-sided renal pyuria and tuberculosis 
has, for the majority of surgeons, undoubtedly signified and still 
does so, nephrectomy. This equivalent sign is responsible for the 
fact that the kidney that has been extirpated through the diag- 
nosis tuberculosis has, in a certain number of cases, when inves- 
tigated histologically, not shown itself to be the seat of tbc-like 
changes. If, in addition, an abacterial pyuria can give roentgeno- 
logical changes at urography, insignificant indeed, of such an 
appearance that they cannot without difficulty be differentiated 
from a papilla destruction of a tuberculous nature, then the de- 
mand for a positive bacilli find, either directly under the micro- 
scope, or with guinea-pig inoculation, ought to be fulfilled before 
one resorts to nephrectomy. As the author recently observed two 
cases with presumably real abacterial pyuria with urographic 
changes, which could be interpreted as tuberculosis, it may be 
justified to give a report. 

Nearly all cases described have a fairly uniform anamnesis. 
A number, the majority being anamnestically varied cases, are 
considered by the majority of authors, who have busied them- 
selves with relevant problems, to be of another genesis and prob- 
ably to fall outside the larger group, which, in several places in 
the literature are linked to Soderlund’s name. This difference 
is especially upheld by Wildboldz and Schaeehauser. The 
former holds that one must differentiate between, on one hand, 
the abacterial pyuria, which is a terminal stage of an urinal 
infection, primarily caused by coli or cocci, and, on the other 
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liand, a primary abacterial pyuria (== Sodeelund cases). The 
later sterile pyuriau stage of the first group should according to 
Th. Moore be considered as an analogy of the form of chole- 
cystitis, where after a time a sterile gall-bladder content is ob- 
tained (GtRAY 193b). ScHAEFHAUSER for his part holds that in 
several cases described in the literature as abacterial pyuria it 
is a question of apparently abacterial stages of acute or chronically 
infectious diseases of the kidney and renal pelvis (pyelitis, pyelo- 
nephritis, renal carbuncles, pyonephrosis), where, owing to un- 
satisfactory culture, the causal bacteria have not been success- 
fully brought out. The etiology of these complaints is, according 
to the same author, not uniform. It is probably mostly a question 
of staphylococci, more rarely of strepto- and gonococci, or coli. 
ScHAEPHAUSER maintains that the similarity in the clinic, 
the anamnesis, and the course between his cases and those of 
SoDERLUND is SO pronounced, that one is justified in maintaining 
the probability of a special disease picture. 

Some authors have only seen the illness in men, others only 
in women. The overwhelming majority of cases, however, seem 
to have been described in men. Where both men and women are 
concerned the greater number of cases were observed during the 
20 — 50 years age group. In D. Peter’s opinion the reason for this 
particular age group depends on the increased physiological and 
traumatic lesions to which the urogenital apparatus is exposed 
during the age of fertility. 

When discussing the etiology one has mainly to deal with 
hypotheses. It is pointed out from various quarters that stones 
in the Iddneys or ureters as well as chemical irritants for the 
kidneys, juxta- vesical inflammatory processes, cancer in the 
bladder and prostatitis, can give an abacterial pyuria. It may, 
therefore, be more correct to exclude these forms of abacterial 
pyuria and in conformity Avith T. Moore use the narrower term 

true abacterial pyuria”. In Puneberg’s material 30 cases are 
found in which could be demonstrated infectious processes in 
the Iddneys of the pyelonephritis type appearing lymphogenously 
with interstitial lesions. In a number of these cases Runeberg 
found staphylococci at the histological investigation. Puneberg 
also holds that the constitutional anomalies (lobated Mdney, 
renal cyst, aberrant renal vessels, outflow obstructions, etc.), 
often revealed in these cases, give a biologically inferior kidney 
predisposed to illness. Puneberg was, however, not successful 
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in isolating any bacilli forms when carrjdng out bacterial investi- 
gations of tbe urine. Briggs, among others, bas adopted Eune- 
berg’s assumption concerning the genesis of staphylococci. In 
1937, ScHAFEHAUSER contended that in certain cases of abacterial 
pyuria he could isolate streptococci, which only grew on special 
plates (Rosenow bouillon). He injected these bacterial cultures 
into the renal pelvis of dogs and in 50 % of cases obtained micro- 
and macroscopic changes of pyelitic type. These investigation 
results have, however, not been verified. Cook as well as Soder- 
LUND and Peters mention the possibility that toxins from tbe 
inflammatory foci might give an abacterial pyuria through renal 
influence, and the former, by reason of his opinion, adds to tie 
treatment with arsenic compounds a purging of possible inflam- 
matory foci. Otherwise he holds that a recurrence of the disease 
will be seen. The majority of the authors using the method of 
exclusion have finaUy adopted the theory that the cause of tbe 
disease must be a virus. The same authors consider that they are 
justified in this opinion by the fact that the pathological ana- 
tomical changes are of such a superficial character. Against tbe 
virus hypothesis it may be argued that the disease seems specially 
sensitive to arsenic compounds, at the same time as it is not in- 
fluenced by sulfonamide preparations. Arsenic compounds were 
already in 1917 incorporated in the therapeutical armoury witbin 
urology, especially for use against staphylococci and certain 
forms of streptococci, and were shown to have a very good effect 
on these. 

Three relatively hypothetical views can be crystalhzed from 
the etiological discussion. The abacterial pyuria might be caused 
by: 

1) toxins from an inflamed focus located anywhere in tbe 
body (SoDERLUND, Peters, Cook, Houtappel); 

2) cocci. Runeberg’s histological investigations point most 
closely to staphylococci. Schauffhauser: in certain cases of the 
disease streptococci can be shown; 

3) unknown cause, possibly virus, Wildbolz, Hamm, etc. 
These authors in general do not deny the above possibilities, 
but hold that not all cases of abacterial pyuria can be explained, 
but that it must be stablished that we ignore the cause in a number 
of cases (McGtINn). 

A close study of the pathological, anatomical changes in t e 
kidney and ureters has been carried out in various quarters m 
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the cases where an one-sided abacterial renal pyuria or one-sided 
urographic changes have led to the diagnosis the. ren. and neph- 
rectomy. There is complete unanimity that the histological lesions 
found in real abacterial pyuria are very superficial and are freely 
classified as pyelitis and ureteritis follicularis. Histologically 
these changes appear like changes similar to lymph corpuscles 
and localized in the mucosa ivith relatively insignificant leucocytic 
infiltration. These lesions do not penetrate lower than into the 
sub-mucosa, for which reason a fairly swift restitutio ad integrum 
takes place after adequate treatment. The cases, of which there 
is a description (Runeberg, . Peters, Troell), in which there 
also occur histological changes in the renal parenchyma of the 
focal glomerulonephritis or pyelonephritis type, probably do not 
belong to the group “true abacterial pyuria” but should be 
considered as the after-effect of chronic infectious pyelonephritis. 
Runeberg is himself of this opinion, which is also vigorously 
upheld by Schafehauser. This supposition is also in harmony 
with the clinical observation that the Runeberg group often has 
an insignificant reduction of the renal function, whereas the 
SoDERLUND cases almost always show an untouched function. 
The exceptionally demonstrable functional reduction in these 
latter cases are considered as a toxic renal influence (Soder- 
LUND, ScHAFFHAUSER). 

The disease clinically manifests itself mostly as a cystitis with 
frequent and repeated urination, smarting pains and aches in 
the urethra, pains in the bladder region and sometimes haematuria 
also occurs. The onset of the disease may be acute with urgent 
difficulties of the above-mentioned kind, but never with high 
fever nor disturbance of the general health. Also, in the further 
course of the disease the patients are mostly unaffected, with a 
good general health condition and without any increase in pulse 
or temperature. Epididymitis does not appear to be one of the 
complications described. 

The duration of the disease can vary in the highest degree 
and a number of cases can certainly disappear spontaneously 
(author s case 2) or with constant treatment of the inflamed 
condition in the urinary apparatus. On analysing the urine a 
strong pyuria is found, but no bacterias. Culture is negative. 
Tbc-bacilli cannot be shown from direct tests nor from guinea-pig 
tests. External genitalia, prostate and ves. sem. are without 
remark. The female internal genitalia are not changed. The renal 



158 


GOSTA JONSSON, 


function is most often untbuched. Cystoscopy gives the picture 
of general, often haemorrhagic cystitis, with pronounced oedema 
and with fibrin formations. The picture differs considerably from 
the tbc one, with the latter’s specific lesions alternating with 
parts of normal bladder mucous membrane, if secondary infection 
has not arisen, ' ‘ . 

On catheterization there were obtained in the catheterized 
urine leucocytes either from one or from both kidneys. In almost 
all cases in the literature, in which details are given of the bladder 
capacity, this is reduced and in many cases this reduction is so 
excessive that if cystoscopy can be carried out at all, it must be 
done with a lumbar anaesthetic. 

Concerning the changes, which could be received with urogra- 
phy, mention will be made later on after a few cases have been 
reported. 

Case 1. Journal no. 1Y76/4Y. 49-year-old man, previously healthy, 
fell ill directly after the New Year 1946 — 194Y with increased urination, 
pains and aches in the urethra in connection with urination. Urine 
turbid, and in a few cases mingled with blood. Venereal disease denied. 
Admitted to a hospital at the end of March 194Y. On arrival, rather 
disturbed on account of his pronounced urinating difficulties. Non- 
feverish. N. P. N. 38 mg %. SR 39. Sed.: masses of red and white blood 
corpuscles. IJrogrd'pliy: bad filling of left renal pelvis. Cystoscopy: 
bladder capacity 100 cc. Very turbid content in the bladder and on 
account of pains the cystoscopy is broken off. No tbc, bacilli in the urine. 
An iritis in both eyes was confirmed and he was consequently referred 
to the eye clinic of Lund’s hospital. Diagnosis: tbc. ren.? On April the 
28th, 194Y, he was admitted to the surgical cHnic, Lund. His condition 
grew worse. Urgent urinations day and night. Thick turbid urine. 
Aching in the urethra, and pains over the bladder without emission. 
Appetite bad, grown thin. Sleep rendered impossible by urgent urina- 
tion. On arrival, relatively good general condition. Non-feverish. 
Bilateral iritis. External genitals without remark. Prostate normal 
size, of normal consistency, no tenderness. N. P. N. 33 mg %. Investiga- 
tion of sediment (9 investigations): masses of leucocytes. No bacteria. 
Mantoux 1 : 100 strongly positive. SR lY. Guinea-pig test neg. VTogra- 
phy 2/5: a caudally directed calyx on the right side shows blmred 
contours. Bad contrast saturation on left side. Bladder small. (Nor- 
man.) Y/5: Left side without remark. On the right side normal calyces 
with the exception of a downwards-medial directed calyx, where t e 
contrast collects itself into a »lake>>, scarcely the size of a grain of pcp* 
per, a little distance away from the calyx-contour. .Am incipient papilla 
destruction cannot be excluded. The bladder small. (Hi^ulmer.) 

9/5 cystoscopy (Jonsson): Held <200 cc.with stretching in lumbar 
anaesthetic. Extremely inflamed slightly bleeding mucous membrane. 
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Case I urography 12. 6. 1947. Case It urography 5. 11. 1947. 
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Plentiful deposit. Difficult lavage. Culture: no growtli. — ' Discliarged 
on the 10/5 pending guinea-pig tests. He is strongly suspected of tbc. 
Ten. — Treated again 30/5—25/7 1947 by reason of difficulties liaving 
furtber increased. Pains now so intense, tbat the patient could not man- 
age without morphine. On arrival the patient’s condition was. fairly 
disturbed. His status otherwise unchanged. .Iritis also unchanged. 
Fresh imgraphj on the 12/6: the rightside calyx. change appears as 
before. On the left side a delayed discharge and dilatation of the pelvis 
and ureter have arisen. The bladder small as before. (Fig. 1 and 2.) ■— 
After repeated investigations the sediment was found to contain 
masses of white blood corpuscles but no bacteria. Culture was carried 
out on three occasions and showed no growth except on the last occa- 
sion when enterococci were, obtained. — The condition was one of excep- 
tional difficulty for the patient. A penicillin- and sulphadital cure was 
introduced (20,000 E X 8 and 2 tabl. X 4). No improvement could 
be noted; if anything, the patient’s condition deteriorated. The possi- 
bility was then discussed of carrying out a ureter transplantation ac- 
cording to Coffey’s method, and in spite of negative guinea-pig 
tests there was talk of a nephrectomy on the right side. Neosalvarsan 
was given in five injections from 3/7 — 13/7 in doses of 0.15 gr. After 
this treatment the patient was as good as relieved of pain. The effect 
was striking. The urinating frequency sank to once every two or three 
hours. No pains and no ache. The subjective improvement was also 
reflected in the objective investigation results. — Cystoscopy 11/7 
(JoNSsox): The bladder holds 70 cc. Less inflammation of the mucous 
membrane. Both ureter orifices now visible. — 21/7 urography: some 
bilateral dilatation. No signs of destructive process. Investigation of 
earlier urograms shows that the change suspected of being a destructive 
process is probably represented by an unusual grouping and form of 
calyces. (Olle Olsson) — 2i/7 cystoscopy: content 100 cc. Mucous 
membrane still inflamed. Fibrin coating backwards. The right ureter 
orifice without remark. The left cannot be observed. — On the 25/7 
the patient was discharged in good condition and with an almost nor- 
mal urination frequency. No subjective trouble. The iritis rapidly 
improved during the last week before discharge. — AVas taken in again 
in November 1947. Had then been in full employment. No urination 
troubles whatsoever. The urination frequency was 6 — 6 times a day, 
and 1—3 times a night. Urine clear all the time. The patient’s general 
condition appeared good. The prostate and external genitalia as before. 
N.^ P. N. 35 mg %. Three, sediment investigations showed that the 
urine contained single white blood corpuscles. Urography 5/11: simul- 
taneous and at the normal time discharge on both sides. Normal pelvis 
morphology Bladder normal ize. (Olle OLSSON.) (Fig. 1 and 2.) — 
Cystoscopy in local anaesthetic: quite pale and normal bladder mucous 

membrane. Content 150 ml without stretching. Ureter orifices without 
remark.' 

428/41, 27-year-old man, who, in February 
1940, began to have urinary trouble. The frequency increased to one 
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every half hour. The urine was very turbid. Troubled by dull grinding 
pains in the perineum. Venereal disease was denied. He was admitted 
to the clinic on the 24tb Jan. 1941. The patient seemed to be in good 
condition. Non-feverish. External genitaba without remark. The pro- 
state normal size and of normal consistency. Slight tenderness over the 
left vesicul. seminal. N. P. H. normal. Repeated sediment investigations 
showed masses of white blood corpuscles and up to ten or so red ones, 
but no bacteria. Urogra'pJiy 27/1 showed retarded discharge on both 
sides calyces and ureters dilated. The bladder only plum-sized. (Pig. 3 
and 4.) The changes were interpreted in the first place as a bilateral 
renal tuberculosis. Guinea-pig tests were however negative. After 
having received a streptamine cure the patient’s condition showed 
practically no improvement. No change in the sediment could be ob- 
served. Discharged with a the. diagnosis. His condition, however, was 
such that he could begin work again, which he then continued to do. 
He had pains periodically in the back and increased urination. Was 
admitted again in March 1946 for control of Iris condition. External 
genitals showed no change. N. P. N. normal. Urography 14/3-46 showed 
same status as in 1941, although the bladder was considerably larger. 
Sediment investigations show'ed masses' of w'hitc blood corpuscles. Cul- 
ture gave no growth. Guinea-pig tests from bladder and ureter urine 
were negative. Cystoscopy showed an intense inflammation of mucous 
membrane and plentiful fibrin clots. Content 100 ml. For further con- 
trol the patient was admitted afresh on the 28/10 1947. He had been 
in w'ork, which had not taxed his strength. Urine was still turbid. 
Urination frequency by day 4 — 5 times, and by night 2 — 3 times. 
Insignificant smarting pains. N. P. N. normal. Urography 29/7: Size, 
place and form of the kidneys show nothing pathological. No calcifi- 
cations. Simultaneous, and at normal time, discharges on both sides. 
Since the 1946 investigation the enlargement of the left pelvis and 
ureter had further receded. The right pelvis still shows an eidargement 
hke the ureter. The bladder has further increased in volume. (Olle 
Olsson.) (Fig. 3 and 4.) Cystoscopy: content 200 ml without stretching 
The mucous membrane in the trigonum is rather edematous and coated 
with fibrin fur. Ureter orifices somewhat edematous. (Jonsson.) Four 
sediment investigations showed plentiful white blood corpuscles. Three 
culture tests in urine: enterococci. On the 30/10 neosalvarsan treat- 
ment was begun in doses of O.so gm in three injections in three-day 
intervals. On visiting the pohchnic on the 18/11 the patient stated 
that he was now entirely free of trouble. No urination at night and 
normal frequency by day. 

As is seen there appear in the author’s cases changes of such. a 
character urographically that the. can be suspected. When one, 
moreover, has an abacterial pyuria, the diagnosis tbc. is, of 
course, the most obvious. But the repeated tbc-investigations 
insist on giving a negative result. But here, as always, one must 
make a point of including the roentgen investigation as part an 
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parcel of tlie urological investigation, wMcli cannot replace the 
other investigations. 

Urography as an investigation method is relatively young, 
for which reason a number of the cases described in the literature of 
abacterial pyuria have not been subjected to this especially fruitful 
and valuable investigation-. The changes, if any such are to be found, 
which can be registered at an intravenous urogram, are principally 
a dilatation of the pelvis and ureters (Moore, Cook, Donovan, 
McGinn, Hamm). The differential diagnostical difficulties with uro- 
graphy between the. and true abacterial pyuria have been pointed 
out by Ljunggren and Olle Olsson as well as Uebelhor. 

Ljunggben points out that one, with cases of sterile pyuria, 
which must always of course be first and foremost suspected as 
tbc., often begins the urological investigation with urography 
and if one gets a positive answer for tbc., the further search for 
tbc-bacilli is gladly dispensed with. Here one must, like Ljung- 
gben, issue a warning. The diagnosis tbc. is only 100 % safe 
when tbc-bacilli have been demonstrated. A saying of Sinz is 
worthy of quotation. The latter holds that it is of great value 
that the diagnosis of a renal tbc. in certain cases can be proved 
by X-ray; in this manner time is gained and an operation can be 
carried out before the results of the animal tests are clear. This 
opinion of the importance of gaining time in cases with tbc., a 
chronically drawn out illness, is completely out of harmony 
with the present day opinion about the most suitable time for 
operations in such cases. Moreover, with this opinion, one should 
not be able to shut one’s eyes' to a certain number of cases, in 
which the operation will be carried out on a wrong diagnosis. 
Case no. 1, described above, would possibly have fulfilled SiNz’ 
claims for a nephrectomy; but for the surgeon it would have 
meant a wrong diagnosis and for the patient an irrelevant inter- 
ference, by which he would have been deprived of an organ, 
which later with adequate treatment would have shown itself 
to be normal. In 1936 Uebelhor also takes Sinz to task, and 
points out that at the operation of an early tbc., often impossible 
on the free kidney, one can read whether the tbc. lesions are there 
or not. Uebelhor reports a case, in which urography showed 
changes in the form of a blurred calyx on one kidney. The patient 
had a sterile pyuria, which clinically agreed with tbc,, and under- 
went an operation. The histological examination, however, 
showed no tbc-lesions but a pyelitis follicularis. 
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Ljunggren and Olle Olsson discuss papilla necroses of a 
different kind in their works on the urography of the. and on 
its importance for the differential diagnosis for the. Among 
other things they mention papilla necroses in diabetes, pelvis 
tumours, pyelogenic cysts and pyelitis folhcularis. This latter 
form can, as in Uebelhor’s case, by its changes in the mucous 
and suh-mucous give urographic changes in the shape of blurred 
calyx contours or in the shape of dilatation of the peripheral calyx 
part, brought on by an obstructed outflow owing to the swollen 
mucous membrane centrally opposed to the pelvis. 

These urographic lesions in abacterial pyuria could be highly 
similar to those obtained in a tbc. in its earher stage. Both Olle 
Olsson as well as Ljunggren issue a warning, therefore, against 
making a diagnosis of tbc. only from an urogram, without at the 
same time having made a strict comparison between the roent- 
genological and clinical findings. 

In the cases observed, reported on and treated, at the surgical 
clinic in Lund, are found urographical changes, which could be 
taken for an initial destructive process of tbc-character. The 
comparison of the clinical symptoms and the investigation results 
brought it about that, pending the guinea-pig tests, the advance 
diagnosis of tbc was passed. The fact that nephrectomy was not, 
carried out in case no. 1, where the changes were of a one-sided 
type, depended on a wish to await several microscopic tests and 
the reactions to the guinea-pig test. Nor was the cystoscopic 
picture typical in appearance for tbc. If one had been of opinion, 
in accordance with Sinz, that one ought to gain time by a nephrec- 
tomy, this would have resulted in the removal of a "fresh” kid- 
ney. The diagnosis true abacterial pyuria was not passed before 
two guinea-pig tests had proved negative, and the strildng result 
with neosalvarsan had been observed. The fact that the diagnosis 
tbc could be entirely relinquished can be partially attributed to 
having obtained a fully normal urogram after neosalvarsan 
treatment. This latter circumstance is of especial interest, since 
only a few cases of true abacterial pyuria have been described 
in current literature, in which the urographic changes have been 
followed both before and after treatment, and shown regression 
(Charles Tahara and associates, Hamm and McGinn). Just as 
in these two cases that have been described, so all cases, reported 
as belonging to this disease group, do not seem to show any weak- 
ening of the renal function. Throughout the patients are not dis- 
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tressed and are witliont fever and pnlse increase, but in tbe 
autbox’s case no. 1 tbe patient’s urinary trouble was urgent and 
entirely disabled bim. These discomforts forcibly remind one of 
tbe bladder troubles, seen in advanced tuberculosis of tbe bladder. 
Here it was even a question of an ureter transplantation, when tbe 
patient bad defied tbe usual treatment and bimself signified that 
be could no longer bold out against bis condition. 

Tbe second case bas shown, after having first fallen ill seven 
years previously, a remarkable regression of both objective findings 
as well as subjective troubles. One might with justice be per- 
mitted to consider tbe case as one of spontaneous healing. Tbe 
attempt made, as a result of tbe successful outcome of tbe first 
case, to try and influence tbe illness so late as now, bas, never- 
theless, entirely freed bim from tbe subjective troubles, although 
be still bas a pyuria. Tbe enterococci, which can in both cases 
be shown in tbe advanced course of tbe disease, could probably 
be explained as introduced into tbe bladder when draining and 
performing cystoscopy. 

Both cases appear to tbe author to be in perfect accord with 
tbe majority of tbe examples of "true abacterial pyuria” de- 
scribed as SoDEBLUND cases. Tbe good result of tbe neosalvarsan 
treatment is striking. A regression of tbe urograpbic changes and 
of pyuria can also be shown in tbe first case after neosalvarsan 
treatment. 


Summary. 

After a short survey of tbe literature on abacterial pyurias 
with mention of different hypotheses for their genesis, patbologi- 
cal-anatomical picture and clinic, two cases are reported, which 
probably belong to tbe group “irue ahacierial 'pyuna’\ Treatment 
was carried out with neosalvarsan in accordance with tbe direc- 
tives given by Wildbolz. A striking effect can be shown and tbe 
regression of tbe urograpbical changes pointed out. Tbe differen- 
tial diagnostical difficulties in tbe both from a roentgen and clin- 
ical view-point are emphasized. Tbe author maintains that an 
equal sign cannot generally be placed between abacterial pyuria 
and renal tuberculosis, not even if tbe changes shown on tbe uro- 
gram are of tbe type. Tbe decisive factor for tbe final tbe diagnosis 
must either be the showing of the. bacilb or a critically drawn-up 
comparison of tbe urograpbic findings and tbe clinical ones. 
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Otherwise a certain number of patients with abacterial pyuria, 
not due to tbc. must with all certainty be treated as a renal tbc. 
and thereby be exposed to such a crippbng intervention as a 
nephrectomy. If the correct diagnosis, “true abacterial pyuria’', 
is not given, so that adequate treatment can be undertaken, the 
disease will most often acquire a long-drawn-out course with 
greatly reduced bladder capacity, and therewith the patient 
generally falls into the same miserable condition as patients with 
tuberculosis of the bladder. With correct treatment the prognosis 
seems to be excellent. 
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From the Orthopaedic Hospital of the Invalid Foundation, Helsinki. 
(Director: Professor F. LaNGENSKIOld, M.D.) 


Recent Advance in Kriikenberg’s Operation. 

By 

K. E. KALLIO. 


Keukenberg’s ingenious idea to transform a forearm stump 
into a forceps-like new hand, a gripping organ with sensation, 
to he used just as it is, without a prosthesis, was introduced as 
early as 1917, but so far little attention has been paid to it. 

Survey of the Literature. 

Germany. — At the Hamburg Medical Society, in 1918, Hum- 
mel gave an account of the operation, and Denk published one 
case in the same year. The next year Kummel had seven cases 
operated on, of which T'lockeman demonstrated three partic- 
ularly successful cases in Hamburg and two at the meeting of 
surgeons in Berlin in 1920, where Borchardt, too, demonstrated 
two cases of his own. Sauerbruch, who a few years earlier had 
published his own well-known kineplasty, said, at this meeting, 
about the Kr operation: “Fiir doppelamputierte undblinde ist die 
KRUKENBERG-operation das Verfahren der Wahl. Hier leistet 
sie mehr als irgend eine andere Methode.” In the same year 
ScHEEL recommended the procedure for all bilateral cases, yet 
emphasizing simultaneously the value of a prosthesis. In 1922 
Fraenkel published a case where the claw had a grasping power 
of 2 kg. Four years later Lotsch discussed the question in an 
article published in Die Chirurgie. Krukenberg himself defended 
his operation in 1928. The following year Schneider published 
two and Bey three cases. In 1930 Porzelt, reporting on three 
cases of his own, suggested that the ends of the bones be not 
grooved. He considered thirty degrees as the optimal opening 
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angle for tlie claw and recommended that the branches be 14 cm 
long. He was also of the opinion that this plastic operation should 
not be made on blind persons or on those over sixty years of age. 
In the same year Schliepe, at the German Orthopedic Congress, 
presented the results of fifteen operations which he had made 
himself in the years 1918—30. Two of these cases were bilateral. 
He had arrived at the conclusion that the operation is always 
indicated unless the patient is blind, providing the stump is at 
least 12 cm long. The length of the branches ranged between nine 
and fourteen cm in his cases. Schliepe had removed the flexores 
digitorum profundi and the muscles of the thumb. In his cases the 
closing of the claw was not a pure hinge-like movement of the 
radio-ulnar joint but a combined rotating movement. He empha- 
sized, further, that the new hand must be capable of opening and 
closing when the forearm is stretched out as well as w^hen this is 
bent and that the opening angle must be at least thirty degrees. 
In cases of bilateral amputation he recommended that a movable 
Krukenbeeg prosthesis be appKed to one arm, while for those 
with one hand left no prosthesis was needed. Schliepe was 
highly satisfied with the results obtained because the patients were 
able to employ the claw, which made self-supporting even the 
bilateral amputees. In 1931 Keukenberg published his observa- 
tions from a period of fourteen years. The shortest stump on 
which kineplasty is advisable, he thought, must not be less than 
12 cm. The operation should not be performed on a person who 
has one hand left unless he asks for it or is insured. In the same 
year he issued a warning against the use of a prosthesis, which 
destroys the function of the claw. Von Habeber reported on 
five successful cases, wondering why it is that patients are not 
easily persuaded to undergo this operation. Nissen, in 1933, gave 
an account of the technique of Krukenberg’s operation. During 
World War II Kreuz vigorously advocated this procedure. 

Russia. — In 1923 Rosanope pubhshed two cases where the 
patients were able to eat and write by means of the new hands. 
Heimanovich, who in 1928 published one case, preferred the 
procedure to the use of a prosthesis. The next year N, Priorov 
reported on two cases from the orthopedic institute of Moscow 
University, recommending removal of unnecessary muscles to 
enable the skin to cover the new fingers. Ginsburg, in 1930, had 
one case, in which the operation had been made on a one-handed 
patient with success. He felt that this valuable procedure had not 
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been sufficiently appreciated. In tbe Eussian literature^ lie bad 
only found nine published cases. Tbe next year this number was 
increased by one one-banded case operated on by Eudnickij. N. 
Priorov appears to bave tbe largest experience on tbis question. 
In 1935 be published bis observations on seventeen oases, in which 
tbe results were particularly good on persons who bad lost their 
'both bands. In tbe same year Silberberg reported on one suc- 
cessful bilateral case and in 1937 Vorobjev two one-banded cases. 
He suggested that tbe bone be shortened in a long stump, to 
make tbe skin cover tbe new fingers. Kalmanowskij published 
in 1939 tbe interesting investigation which he bad carried out 
on tbe antebrachial circulation of blood by means of contrast 
medium and X-rays., Tbis showed that the following muscles bad 
to be retained at tbe operation to secure circulation of blood in 
tbe stump: tbe m. bracbio-radiabs, the extensores carpi radialis, 
the m. flexor et extensor carpi ulnaris, tbe mm. supinatores et 
pronator teres. If these are retained, tbe sldn of tbe stump is 
sufficient to cover tbe branches of tbe new band, as stated by 
Kalmanovskij a year later. Albrecht recommended removal 
of tbe muscles down to the supinators and tbe pronator. 

Poland. — Muscle-poor, thin branches were particularly re- 
commended by Latkowski, who, in 1926, stated that only four 
muscles bad to be retained at tbe operation, namely tbe m. ext. 
carpi radialis and bracbio-radialis as abductors and'tbe m. flex, 
carpi radialis and m. flex. dig. subbmis as adductors. Two years 
later be bad three such cases. 

Britain. — Thomas Purge reported in 1939 on a successful 
Krukenberg operation performed on a negro whose left band bad 
been bitten off by a leopard. He said that in British surgical 
literature be bad only come across one publication dealing with 
tbe subject, viz. that of B. T. Squires from tbe year 1937. 
Squires’s two grateful patients were likewise coloured people, 
and be recommends tbe procedure particularly for tbe colonies, 
where no great attention is paid by tbe natives to tbe aesthetic 
side of tbe question. 

U. S. A. CoLP and Eansohoee collaborated in a report on 
two cases (illustrated by photographs) from 1933. Tbis was prob- 
ably tbe first American publication on tbe subject, and tbe writers 
said that tbe procedure was little known in that country. Eudolph 
Nissen and Ernst Bergmann, two German surgeons who bad 
settled in tbe U. S., made an attempt to advocate kineplastic 

13 — 482266. Acta chir . Scandmav . VoUCVII . 
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operations by publishing, in 1942, a book in which, among other 
things, they gave a description of the German Kr technique. The 
operation, however, did not arouse any great interest, and in his 
book pubhshed in 1946 Aethur Steindler thinks that the meth- 
od is no longer used. In the same year McKeever stated that 
kineplastic operations were of no value except to bilateral fore- 
arm amputees, and Bank and Henderson recommended for 
such cases Sauerbruch’s kineplasty with a prosthesis. In his 
work entitled Cineplasty (1947) Henry H. Kessler, who has 
done much to introduce Sauerbruch’s Idneplasty into the U. S. 
after World War II, writes appreciatingly of the Kr operation 
and recommends it for blind people and for bilateral amputees. 

In 1947 — 48 the present writer made a long tom: in the U. S. 
He found that the method had not been accepted for general use, 
and this for the folio-wing reasons. First, because it was said that 
it was difficult to persuade people to undergo the operation (as 
has, at first, been the case in every country). Second, because the 
orthopedists did not think highly of a gripping movement which, 
according to reports published so far, was done by rotation. 

In the S'panish-s'pealdng %vorld the method likewise seems to 
be very rare. In 1926 Antonio Oller emphasized that the 
traumatic shock due to the operation is great even if the skin of 
the stump could be made to cover the branches. Garzia had one 
case in 1939, and in the same year Penafort gave an account (-with 
cinematographic demonstration) of the Argentine modification 
of the procedure, in which all muscles of the stump were removed 
with the exception of the supinators and the pronator. 

Hungary. — Szenes (1920) carried out post-mortem studies on 
the procedure and Bakay (1926) wrote in favour of it. 

France. — In the literature of this country the present writer 
has failed to find any publication dealing -with the Kr operation, 
and it is significant that in the new comprehensive French manual 
of surgical technique, to which S. Obeelin has contributed a 
chapter on kineplasty, there is only a passing reference to the 
Kr operation, with a drawing representing a short di-vision of a 
long stump, -with arrows to indicate that the closing of the claw 
is a pure rotating movement. (Probably the drawing does not 
illustrate Keukenberg’s but Lambret’s operation.) 

In Scandinavia there have been no publications on this subject. 
In Finland, the first Kr operation was performed in 1928 by 
Kalima. The -writer had an opportunity of assisting him at an- 
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other operation in the following year. About the same time the 
operation had also been performed by Langenskiold, the writer’s 
present principal, whose experience comprised several Kr cases 
by the outbreak of World War II. 

The following table is a survey of all publications on the Kru- 
KENBERG operation of which the writer is aware: 


Country 

Period 

No. of 
Publications 

No. of Oases 

Germany 

1917—42 

15 

45 

Russia 

1923-39 

8 

30 

Poland 

1920-28 

2 

3 

Britain 

1937—39 

1 2 

Q 

U. S. A. 

1933-46 

' 1 

%J 

2 

Spain i 

192G-39 

2 

1 

Total j 

1 1917-46 i 

30 

84 


This shows that surprisingly little has been written about the 
procedure and that practically taken it has only been used in 
Germany and Russia, particularly during World War II (Kreuz, 
Peiorov). After having seen in Berlin claws "closing in prona- 
tion”, M. Perkins of Britain has strongly pleaded in favour of 
this operation at the 1940 international orthopedic congress, 
which on this occasion was met with general approval. This has 
made Krvkenberg’s idea a question of actual importance. 

Own Experience. 

I. Material. 

This investigation deals only with cases treated personally 
by the writer. They are unselected and consecutive. The series 
consisted of altogether forty-five new hands. Three bilateral am- 
putees undwwent an operation on both stumps, the number of 
patients being thus forty-two. With the exception of four, they 
were all disabled servicemen. Except for one aged fifty years, 
the patients did not exceed thirty-five years of age. The youngest 

patient was eight years old. Thirty-nine patients were male and 
three female. 

Injviy. — It is not without interest to find that the majority 
of ^tients, twenty-seven in number, more or less owed the loss 
of their hand to carelessness. Twenty-two patients, for example, 
had kept some explosive thing in their hand and thus caused the 

ISf^ — i82266. Aefa chir. Scandinav, Vol, XCVII. 
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injury themselves. In seven cases a mine had exploded in the 
patient’s hand, in eight a hand-grenade, in three a T. N. T, charge, 
in two a blast, in one a fuse, a trinite or dynamite charge. In one 
case a high tension electric current had caused the loss of the hand. 
Besides, a drunken man (Case 40) had got under a train and an- 
other (Case 19), the oldest patient in the material, had both his 
upper limbs frozen when he had to spend a whole night on the 
open platform of a sleeping car in extremely cold weather. In 
three cases the hand had been lost at a chaff-cutter and in two 
at a circular saw. In the other cases loss of the hand had taken 
place on the battlefield. Several patients had simultaneously re- 
ceived other injuries, particularly ocular lesions. 

Proposal of Operation. — All the 186 patients with amputation 
of the forearm treated at the hospital were at first meeting shown 
a new hand, followed by a proposal of an operation. Those who 
had lost their both hands or had severe injuries readily accepted 
the proposal, as did those with severe eye lesions, while patients 
with unilateral amputation, who had one hand left intact, adopted, 
without exception a hesitating attitude. After having met at the 
hospital friends who had undergone the operation, approximately 
every fourth of them accepted the procedure to be performed on 
themselves. 

Time of Operation. — More than a half of the operations were 
performed half a year or less after the amputation. In some 
cases, however, the interval was even more than two years. The 
^vriter thinks it advisable to perform the operation before the 
patient gets used to the condition folloAving the amputation. 

11. Treatment and Care. 

A. Operation. 

In KruTcenherg' s original Icineplaslic operation the forearm 
stump is cleft and formed into a kind of forceps the radial branch 
of which is made to move actively against the idnar branch. At 
the operation, the m. brachio-radialis, the supinator muscles, and 
the m. pronator teres are left intact. The radial flexor and the 
radial extensors remain in the radial branch and the ulnar flexor 
and the extensor in the ulnar branch, while the m. flexor digi- 
torum sublimis and the m. ext. digit, communis are divided 
equally between the two branches. The flexores digitorum profundi 
and the muscles of the thumb are removed before the membrana 
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interossea is split. The skin of the forearm is then cut with a TJ- 
shaped incision so that it is sufficient to cover the radial branch 
of the claw. Krukenberg himself aimed at the skin of the stump 
being sufficient to cover* both branches. In case it is not, the ulnar 
branch has to be covered with a pedicle skin flap taken from the 
side of the abdomen. This pedicle sldn flap was transplanted on 
the medial contact surface of the ulnar branch (as seen for in- 
stance in Nissen-BergjSIAnn’s book) and as far as is known the 
gripping movements of the EIrukenberg hands w^ere combined 
with pronation — supination. 

Modifications. — Attempts have been made to simplify the Kr 
operation so as to make the skin of the forearm stump cover both 
branches. In order to achieve this, shortening of the bones in the 
stump (VoROBJEv) or removal of muscles (Priorov, KAOLANorv- 
SKiJ) has been suggested. Albrecht has even proposed the re- 
moval of all muscles except the pronators and supinators, and 
Latkowski has only retained four muscles, viz. the radial flexor 
and extensor, the m. brachio-radialis, and the m. flexor digitoxum 
subhmis. EAeuz, with whom the present wuriter had an oppor- 
tunity of studying orthopedic surgery in injuries of the upper 
limbs in Berlin in 1942, said that it was difficult to persuade ^s- 
abled soldiers to undergo a two-stage operation, For this reason, 
whenever possible, he used a one-stage operation in which the 
bones of the stump were shortened but no muscles removed un- 
less this was absolutely necessary. This often resulted in a clumsy 
claw, and cosmetic surgery was often called for later. The proce- 
dure used by Kreuz, the writer feels, is quite appropriate when 
the stump is too long. Otherwise he cannot share the view of 
those who aim at one-stage operation because this often impairs 
the final result. 

The Writer^ s Technique.'^ — In principle, the writer prefers 
operation in two stages because this allows an entirely free treat- 
ment of the muscles and the sldn. Hot a single muscle is removed. 
They are grouped so as to leave the tendons cicatrised at the end 
of the stump intact if possible. 

For an operation performed in two stages the skin of the stump 
has been split in the following manner which the wuiter has 
learnt from Langenskiold and which he prefers to any other 

> I am taking this opportnnity of thanking Dr. P. G. K, Bentzox of Aarlms, 
opTSn prepared a cinematographic film on my technique of 
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sldn incision known to him: A longitudinal incision is made on the 
dorsal aspect of the forearm along the ulnar side of the ulna. 
On the volar aspect the incision is made slightly radially from the 
midline. At the proximal end these incisions curve so as to re- 
semble the figure of a fish-hook, the dorsal incision radially, the 
volar ulnarly. On the dorsal aspect the sldn is then prepared 
slightly radially and on the volar aspect slightly ulnarly so as to 
form two flaps of skin. When the splitting of the stump is finished, 
the dorsal flap is turned round the radius and its edge is sutured 
to the radial edge of the volar incision. The volar flap of sldn is now 
turned round the ulnar branch. This, however, is so small that it 
only covers the volar aspect of the ulnar branch. The skin defect 
on the outer side of the ulnar branch is covered with a pedicle 
skin graft from the side of the abdomen. The skin graft is not 
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used to cover the contact surface. For tins important phase the 
author has developed a method of his own, which is as follows: 

The flap of sldn is made from the side of the abdomen so that 
its base, situated caudally, is somewhat narrower than the looSe' 
distal end. Thus, when the flap is free and turned upside down’ 
it forms, together with the defect, a figure resembling an hour- 
glass. This method has two remarkable advantages, viz. 1) the 



Fig. 3. The transplanted skin flap covers the dorsal aspect of the nlnar branch. 


narrow-based defect on the abdomen can immediately be closed, 
starting from the sharp angles, the result being a V-shaped suture, 
and 2) the flap being caudally attached to the skin of the ab- 
domen, its free portion is easily turned into the dorsal surface of 
the ulnar branch, to which it is sutured (Figs. 1, 2, and 3). 

The author’s operative method has the following important 
advantages: First, since it is not necessary to remove any muscles, 
the blood supply in the branches remains better and the claw 
has a more agreeable appearance. Second, the skin to cover the 
branches can be sutured without any tension and the scars placed 
outside the contact surfaces, so that a good sensation is obtained. 
Third, since the skin defect on the abdomen can be closed pri- 
marily, the patients are not afraid of the two-staged operation. 

The writer, however, has not always followed the aforemen- 
tioned procedure. He has twice performed a two-stage operation 
according to the original Keukenberg method, i. e., by removing 
the flexores digitorum profundi and the muscles of the thumb 
(2 and 25). In five cases where there has seemed to be plenty 
of skin on the stump, he has ventured to perform the operation 
in one stage (5, 32, 34, 37, and 40), but in these cases it has been 
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necessary to remove the same muscles as in the two aforemen- 
tioned cases. In one case (3) he sutured the tendons over grooves 
made on the ends of the bones, which resulted in osteitis and silk 
fistulae. In four cases with a short stump and plenty of skin a 
successful one-stage Kr operation was made -wnthout removal of 
muscles (Nos. 8, 33, 35, and 3G). In such cases as these the proce- 
dure, of course, is indicated, but even here the evaluation of the 
case is difficult and the question of the skin may easily make the 
operation exciting. 

B. SiippJementari/ Operations. 

In two cases an ulnar exostosis which had developed at the 
base of the branches and interfered with its movements had to be 
removed. Therefore, if the closing movement remains imperfect, 
it is always advisable to make an X-ray examination. Only two 
patients, both of them female, asked for a subsequent cosmetic 
operation on account of the scars of the stump. 

C. Exercises. 

In a new hand the abductors of the radius consist of the m. 
brachio-radialis, the extensor carpi radialis, and the radial part 
of the m. extensor digitorum communis, the adductors consisting 
of the m. flexor carpi radialis and the radial part of the flexores 
digitorum. In the ulnar branch, the abductors consist of the m. 
extensor carpi ulnaris in co-operation Avith the ulnar part of the 
m. extensor digitorum communis, and the adductors of the m. 
flexor carpi ulnaris and the ulnar part of the flexores digitorum. 
Considering the power of these muscles, the AAuiter feels that, from 
the beginning, the exercises must aim at pure ah — adduction, 
which is the only vraj to make a forceps-like hand a real gripping 
organ. If a claw is moved by a mere pro — supination mechanism, 
it grasps objects wdth difficulty or they tend to twist in it in an 
awkward manner, which renders the outcome of the treatment 
doubtful. 

The Avriter has personally superAused the exercises in his cases. 
They are begun immediately after the removal of the sutures. 
It has been considered of outmost importance that even at the 
beginning the patients are not allowed to make pronation — supina- 
tion movements. In teaching the patients pure ab — adduction the 
Avriter has used the folloAving method worked out by himself: the 
operator has grasped the radial branch of the claAv tightly and 



EECBNT ADVANCE IN KRDKENBERG’s OPERATION. 175 

asked tke patient to bend simultaneously both bis elbows: ex- 
perience bas shown that by doing so tbe ulna is invariably ad- 
duced straight against tbe radius. Tbe ulna is then fixed up and 
tbe patient is asked to try and straighten bis elbow-joint. Tbe pa- 
tient is interested when be finds that bis forceps-like band starts 
to work immediately and begins to perform this exercise himself. 



Fig. 4. Handles for knife, fork and spoon (case 9). 


The training thus takes a right direction from tbe very beginning 
and gets a good start, which otherwise is often a desperate affair. 
Those who bad lost their both hands were, of course, tbe quickest 
to learn. Tbe exercises have to be carried on in any case for several 
months, seeing at tbe same time that the patient begins to use 
the new band when taking bis meals, or writing, etc. 

D. Orthopedic Care. 

In order to enable tbe patient to make good use of tbe new 
band even during tbe period of training be is made to write with 
a pen furnished with a wedge-shaped handle of cork. His fork, 
knife, and spoon likewise have special bandies. Patients with 
bilateral amputation have been given boots without laces and 
furnished with special loops for pulbng them on. Tbe clothes are 
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furnislicd with zip-fastcnors and the waistcoat and coat vrith 
special buttons. 

Tlic patient is given a prosthesis only when the new hand is 
fully trained. At first, everyone wanted to have a kinetic Kr- 
prosthesis, but, with the exception of two cases, they soon gave 
it up, preferring the combined prosthesis used by us, in which 
the cosmetic hand could be detaclicd from the wrist and replaced 
by a utility hook and a pair of tongs. It is an important observa- 
tion that bilateral amputees never wore a prosthesis on both arms: 
they feel helpless if they do not leave their right new hand free. 

III. Follow-up. 

Questionnaires were answered by all patients except three. In 
addition, the writer carried out personal examination of the new 
hands, as seen from the enclosed table recording the results of the 
follow-up. To illustrate the matter he also had a cinematographic 
film made. 

Period of Observation. — In thirty-seven cases the follow-up 
period lasted at least one year after the operation, although in 
six of these cases the information was only based on correspon- 
dence. Thirteen cases could be followed up for three years or 
more. 

A. Condition of the New Hand. 

The lengths of the Kr stumps, the distances between the tips 
of the branches, and the opening angles are shown in the table. A 
fifteen cm long stump gave a good result. Krukenberg himself 
considered twelve cm as the minimum length for the forearm 
stump. The wTiter, however, has a case with a claw made from 
a stump that wms ten cm long; it shows good ab — adduction and the 
patient uses it instinctively (the other hand is badly damaged). 
A claw made from a thirty-one cm long stump "was too long and 
proved a failure. To judge from the writer’s material, the optimal 
length for the stump is twm-thirds or one-half of the forearm. 

Cicatrisation was regularly satisfactory. The scar on the side 
of the abdomen was clean and has not inconvenienced any of the 
patients. 

Sensation. — This, as a rule, has been good in the radial branch 
and in the contact surface of the ulna. The outer side of the 
ulnar stump has shown decreased sensibility, especially noticeable 
in cases 21, 26, 26, 30, 32 and 37. 




c. d. 

Fig. 5 (a, b, c, d). Straight, hinge-like ab — adduction (cases 4 and 0). 

Movement. — As is well known, tlie movement of the new hand 
has generally been described as pure pro — ^supination, to mention 
only such writers as Schliepe, Oberlin, Perkins, The majority 
(33) of cases in the present series, however, show that the branches 
have a straight, hinge-like ab — adduction, which in most cases is 
possible also when the elbow-joint is extended. All the cases show 
an opening angle of at least 18 degrees, but in seventeen cases it 
is 30 to 45 degrees. 

Grasping Poiver. — This has been considered rather feeble by 
some writers (Sauerbruch, Steindler, and others). It, however, 
has never been properly evaluated, except in one case (Fraenkel) 
where it was two kg. The present writer has used a weighing 
machine for the evaluation of the grasping power in twenty-three 
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cases. In seventeen cases tlie power was at least five kg, once 
eight kg, and once ten kg. All cases have shown the grasping 
power of at least three kg. 



Pig. 6. Grasping power (case 5). 

Speed of Moveme}it. — This was also evaluated in thirty-five 
cases. In twenty-seven of these the claw closed 100 to 190 times 
in a minute, and in other cases the speed was at least fifty times 
in a minute. 

What has been said in the aforegoing shows that the majority 
of new hands may be regarded as useful with respect to their 
sensation, the nature and extent of the movement, as well as its 
power and speed. One more question remains: Have the patients 
been able to avail themselves of the Kr new hand in daily life? 

B. Use of the New Hand. 

“Do you use the new hand at home, i. e., when putting on or 
taking off your clothes, when taking your meals, when smoking, 
writing, etc.?” Positive answers were given by all except the first 
patient, although he showed a fairly good left new hand at the 
end of the treatment. A student who had lost his right hand 
(case 14) stated that he instinctively used his forceps-like hand 
for anything. It is interesting to note that those who had lost 
their right hand used the claw for writing. One patient (case 17) 
stated that he used his new left hand at home for everything ex- 
cept writing. Female patients used it, for exarnple, when making 
beds. The best achievement, however, is that three bilateral am- 
putees used their new hands for shaving, putting on and taking 
off their clothes, eating, etc., all without extraneous help, which 




Fig. 7. Grasping power {case 14). 

sliows that they were able to get along in life quite independently. 
This can also be seen from the film made by the writer where 
patients No. 7 and 8 demonstrate all that. 

"Do you use the new hand in your vocation?” To elucidate this 
point, the cases have been divided into three groups in the fol- 
lowing. 

Group I: Bilateral Amputation. — Six cases altogether. The case 
where both hands had been frozen and where Kr treatment remained 
merely an attempt is excluded. Likewise, no information is available 
about the farmer who had Kr claws made on both forearm stumps 
-pi- 1 ,(vroi-king on his home farm. The branches, at any rate, 

■ ■ ■' ■■■ ' .’cases 38 and 39). Another farmer, who has one new 

hand but whose left stump has not been operated on so far, has taken 
part in farm-work by driving a horse (23). Two patients with new 
hands on both stumps are now successful house decorators (cases 7 — 8 
and 35 — 36), one of them planning to continue his studies at the 
Athenaeum Art College in Helsinki. Patient No. 9, whose right Kr 
claw was made by LangjInskioli) and left by the writer, stated that 
he was doing all kind of farm-work at home without prostheses. In 
winter he wears special gloves made by himself. In the film, this man 
is presented as harnessing a horse. 



Fig, 8 (a, b, c, d, e, f ). A patient who has lost both hands puts his clothe » - 

his meal, takes a match from a match-box. He is now a house decorator, { 

— 8. The photographs are reproduced from the film.) 
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Group II. Unilateral Amputation, with the Other Hand Badly Dam- 
aged. — Ten cases, six of them also suffering from eye injury, one of 
the last-named being blind. Patient No. 4 works as a farmer, stating 
that since he is the only man on the farm he has to do all the work 
himself. Qf the fingers on his right hand only a tip-less ring-finger re- 
mains, blit he has a new left hand which opens into an angle of 45 
degrees and has a grasping power of 6Vs kg. For indoor work he uses 
the new hand as such, but for outdoor work he has a utility prosthesis. 
In the film this man is presented as cutting and chopping wood. A 
smallholder, operated on by the writer a few years ago (case 37), whose 
right thumb and little finger are stiff and forefinger amputated at the 
base, stated that the new hand was clearly useful without a prosthesis. 
Patient No. 6, whose left hand lacks both the fingers and metacarpals 
in — V, carries on his former vocation as a tractor driver with success. 
He has a new hand opening with direct ab — adduction into an angle of 
45 degrees and moving 190 times a minute. Patient No. 21, whose left 
palm shows bad cicatrisation and whose forefinger and middlefinger 
and the II phalanx of the thumb are missing, is now a timber-floater at 
a sawmill without a prosthesis. Patient No. 13, of whose right thumb 
and forefinger only a little remains, is a shop assistant without prosthe- 
sis. The left hand of the blind patient (case 30) had been amputated 
at the carpo-metacarpal joint so that only the proximal part of the 
thumb remained, which he was able to press against a splint appliance. 
He now goes to a commercial school. The film presents him as typing. 
The injury to patient No. 26 was much the same except that he was 
not blind. He is now a care-taker, using his Kr hand for writing. One 
of the patients (No. 31) studies singing at the Sibelius Academy, Hel- 
sinki. On his right hand, only the thumb remains, and his sight is bad. 
Patient No. 29, of whose right hand only a small part of the carpus 
remains, and whose one eye and one ear are damaged, has no occupa- 
tion as yet, but has a good new hand. 

Thus, all patients of this group stated (with one exception) 
that they had found the new hand more or less useful in their 
occupation, 

^ Group III. Unilateral Amputation, tvith One Hand Normal. — Twenty- 
six cases, which can be divided into two sub-groups according to which 
of the arms is amputated. 

Those who had lost their right, i. e., better hand totalled fifteen. 
Four cases of this group were particularly encouraging. An intelligent 
and energetic carpenter (case No. 2), who, after he had lost his hand, 
passed an examination for a building constructor, now uses his good 
new hand for designing. A young farmer (case 5), evacuated from the 
territory ceded to Russia after the war, has a perfectly functioning 
new hand with a grasping power of 8 kg. He uses it for all sort of work, 
both with and without a prosthesis, and is therefore very satisfied with 
the results of the operation. A female patient (case 25) has been able 
to carry on her work as a dressmaker with the new hand, which, ac- 
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cording to her own statement, had been impossible before the kine- 
plasty, A student of law (case 14), who has a strong forceps hand with 
ideal function, the stump measuring 30 cm and the branches 15 cm, 
uses it for everything, instinctively, as he states. Patient No. 17, a 
farmer, who has an ideal Kr with a grasping power of 6 kg and a speed 
of 148 times in a minute with ab — adduction, uses it as such for all sorts 
of small jobs and for writing, but for outdoor work has a conventional 
prosthesis. A superintendent on a farm uses his Kr (case 12) to some 
extent, as does a care-taker (case 34), but with a Kr prosthesis. 




Fig, 9. A dressmaker who has lost her right hand (case 25), 

A former filer (case 28) is now instructor at a machine design course 
and probably makes some use of his Kr, which, on a 31 cm long stump, 
has branches opening only to an angle of 18 degrees, a speed of 100 
times a minute, and a grasping power of 5^2 somewhat 

surprising to hear that a station official (case 18) who has one of the 
best Kr new hands (branches 12 cm long, opening angle 30 degrees, ideal 
ab — adduction 160 times a minute, grasping power 6 kg) uses his clav 
at home but not in his job. Likewise a worker (case 20) stated that he 
did not use his claw in his vocation although it worked all right. The 
only available information on three cases (10, 15, 40) is that one ot 
these patients was a painter’s apprentice, one an assistant forester, 
and one who had been removed from the hospital on account of his 
addiction to alcohol was sent to prison while the training of the clav 
was in progress. Cases 44 and 45 are still under treatment. ^ 

We find, then, that of fifteen persons who had lost their right nan 
four use their new hands in their vocation with success and ^ 
useful. Three other patients have found the claw to be of some he p. 
Thus, at least seven disabled persons avail themselves of the c)a\s m 


EECENT ADVANCE IN KUUKBNBERQ’s OPERATION. 185 

tlieir occupation. On tlie other hand, two men who have a good Kr. 
do not use it in their work, and on four no information is available. 

Those who had lost their Icjt hand numbered eleven. Only one of 
these uses his claw in his work as such. He is an almost totally blind 
man (case 24), a basket-maker, who states that the forceps-like hand 
is absolutely necessary for him in his vocation. The film shows that 
this man works well with his claw. It Avas interesting that the man 
spontaneously asked for the operation. Tavo Avatchmen (cases 1 and 
22), one worker (3), a fourteen-year-old son of a smallholder, a country 
houscAvife (15), and a pupil of a commercial school (32) answered that 
they did not use the claAV in their work. Patient No. 42 has not entered 
any occupation as yet. Tavo patients did not ansAver (11 and 41); the 
latter has been sent into prison on account of some crime he has com- 
mitted. 

It has to be admitted, then, that in some cases the transformation 
of the stump has been of little — perhaps even of doubtful — value. 
Did the operation cause inconvenience to any of the patients'? To 
elucidate this point, the writer made the patients the following question: 

“Does the abnormal appearance inconvenience you?” Sixteen pa- 
tients, i. e., every third of the cases treated, answered in the affirma- 
tive, but the remaining two-thirds stated that the claAv and a normal 
stump Avere equal in this respect. 

C. Film of the Wo'iter’s Cases. 

To supplement his account of the folloAV-up, the writer has 
had a cinematographic film made of his cases. The film demon- 
strates the pure hinge-like ab — adduction, evaluation of the grasp- 
ing power and of the speed of movement, and the use of the ncAV 
hand in daily life, Avith and without prosthesis. The film was 
shoAvn in 1947 at the congress of the ScandinaAdan surgeons and 
orthopedists in Stockholm, at the Stoke Mandeville Hospital, 
Aylesbury, England (T. Pomphret Kilner, University of Oxford), 
at the Academy of Medicine, Washington, D. C., at the Nemours 
Eoundation, Wilmington, Del. (A. E. Shands Jr.), and at the 
Hospital for Special Surgery, New York, N. Y”. (Philip Wilson), 
In 1948 the film has been shown at the Massachusetts General 
Hospital, Boston, Mass. (Joseph Barr, Wm. Kogers), at the Con- 
vention of the American Society for Surgery of the Hand, at the 
Convention of the American Academy of Orthopaedic Surgeons, 
Chicago, 111., at the Children’s Hospital, Milwaukee, Wise. (Wal- 
ter Blount, Wm, Erackelton), at the Mayo Clinic, Eoch ester, 
^liun. (Melvin S. Henderson, Henry W. Meyerding, Ealph K. 
Ghormley, Mark B. Coventry), at the University of California 
Medical School, San Francisco, Calif. (Charles 0. Bechtol), and 
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at tlie University of Colorado IMedical Center, Denver, Colo 
(Atha Thomas). 


Siimniary and Conclusions. 

The vriter has since 19-13 performed forty-five operations. A 
cinematographic film of his technics has been prepared by Dr 
P. G. K. Bextzon', Denmark. 1. The writer recommends a two-slage 
operation where all mxiseles are retained and where the shin can be 
sutured without tension and the scars and the transplanted shin flap 
come outside the eontaet surfaces of the ulnar branch. 2. Evaluation 
of the method must be done on a suitable patient who has a good 
forceps-lihe new hand. 3. A successful operation results in a new 
hand that has the best possible appearance, a good sensation, a good 
blood supply, a sufficient opening angle (about 30 to 45 degrees), 
a. straight, hingc-lihe ab — adduction when the stump is either flexed 
or extended, a good grasping power (about 5 to 10 hg), and rate of 
movement approaching that of the normal human fingers (about 100 
to 190 times per minute). The follow- up was made in 1947. 
In the whole material the opening angle was at least 18 degrees, 
but in seventeen cases it was 30 to 45. Ideal, straight ah — adduc- 
tion was achieved in thirty-three cases. The grasping power was 
at least 3 kg, in seventeen cases at least 5 kg, once 8, and once 
10 kg. The speed of opening and closing the branches was 100 to 
190 times per minute in twenty-seven cases and in other cases at 
least 50 times. 4. Deserving eases are, apart from the bilateral am- 
putees and the blind, also those whose one forearm has been ampu- 
tated and the other hand is badly damaged. All the four patients 
whose both stumps were transformed into new hands are self- 
supporting in every respect without extraneous help; two of them 
are house decorators, and a farmer does all outdoor work on his 
farm by means of his new hands. Nine men had one hand severely 
injured, and they now successfully use their good new hands in 
their jobs. In one such case even a 10 cm long stump has given 
a good forceps-like hand. 5. The operation may also be of value tn 
selected eases ivhere only the left hand remains (the present material 
contained seven such cases out of fifteen). 6. The operated amputees 
have two possibilities: Usually they manage quite well with their 
new hands as they are, hut if they so wish, they are able to use a cos- 
metic or utility prosthesis exactly as %oell as the conventional ampu- 
tees. — In order to illustrate his results, the writer has prepare 
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a cinematograpliic film wliicli he lias proscnlnd, <?. g., at the con- 
gress of tlic Scandinavian Association of Surgeons in Stockliolm in 
1947, and at tlic Convention of the American Academy of Ortlio- 
pacdic Surgeons in Chicago, in 1918. 
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Treatment of Mediastinitis from Perforation 

of the Esophagus. 

By 

ARNE HOME, 

Oslo. 


Tile esopkagus in almost tke wliole of its couise stands in re- 
lation to various vital organs, and a perforation thereof may 
easily lead to serious complications, of wMcli the most frequently 
encountered is infection of the mediastinum. It is especially the 
posterior part of the mediastinum that is of interest in case of 
perforation of the esophagus. It is hounded at the hack hy the 
spinal column and the prevertehral fascia and in front hy the 
layer of fascia on the anterior side of the trachea. At the level 
of the hifurcation this latter fascia is connected with the hronchi, 
and here the downward diffusion of infections is to some degree 
prevented, a fact which is of some importance as regards the 
treatment. 

According to their cause the esophageal perforations are di- 
vided into two main groups, one of which comprises those due to 
malignant tumours and the other those due to foreign bodies and 
injuries. 

Cancer of the esophagus often leads .to spontaneous perforation, 
hut this usually develops gradually and does not so often give rise 
to extensive infection of the mediastinum. As it generally denotes 
a terminal stage of the disease, it is of minor interest from a 
therapeutic standpoint. 

Perforations caused hy foreign bodies are of greater practical 
importance. Most often it is sharp bodies that are present, 
hut blunt objects may also perforate when they have been 

15 — i82266. Acta chir. Scandinav. Vol. XCVII, 
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lying in the gullet for some time and decubital ulcers develop. 
In Neuhob’s material, comprising 66 cases of esophageal per- 
foration, 60 per cent were due to foreign bodies. Beckeb Chris- 
tensen and JuUL report 223 cases of foreign bodies in the esoph- 
agus. Nine of these patients died, three from mediastinitis and 
two form pyopneumothorax. 

The esophagus is seldom subjected to external injuries. On the 
other hand, internal lesions are more common, especially on pro- 
bing or attempts to remove foreign bodies. Most often it is the use 
of instruments "at random” that leads to mishaps. The esophag- 
eal wall is thin and easily vulnerable. If stenosis due to old cor- 
rosive lesions is present, “bhnd” probing is especially dangerous, 
because in case of stricture the lumen is seldom centrally situated 
and the instrument may easily be caught up in pouches in the 
wall above the stricture. Injury during esophagoscopy is rare in 
proportion to the large number of endoscopies that are performed, 
and such damage occurs chiefly while the instrument is being in- 
serted. The perforation will then occur on the posterior wall at 
the pharyngo-esophageal junction. (Wessely reports 7 lesions of 
the esophagus in 8,667 endoscopies, but the frequency will, of 
course, be greater when the examination is carried out by an un- 
practised hand.) 

Infection in succession to a perforation may be locahzed to a 
small area around the esophageal wall, so that we get a “peri- 
esophagitis” in the form of a limited infiltration or a small ab- 
scess. This is especially the case with the very small perforations, 
where little infective matter exudes and where there is time for 
the development of a restricting barrier. But the inflammation 
will in most cases attain greater extension in the loose connective 
tissue, and there will occur a diffuse mediastinal phlegmon or a 
large abscess. In case of greater perforation, where a more ex- 
tensive infection takes place, the inflammation may spread 
through the whole of the posterior mediastinum from the throat 


to the diaphragm in the course of 24 hours. 

The sym'ptoms vary somewhat according to the extent of the 
perforation and the height at which it lies. Pain is always present, 
in most cases severe. It is aggravated by the act of swallowing 
and is localized to the epigastrium, to the sternum and to the 
back between the shoulder blades. Emphysema in the neck and 
in the mediastinum is a characteristic symptom, but may be ab- 
sent, Fever, leucocytosis, heightened pulse rate and increased 



TREATMENT OP MEDIASTINITIS. 


191 


secretion from moutli and tliroat are commonly noted. If tlie 
perforation is small, the symptoms may be of more subacute type, 
as the infection remains limited in extent. The general condition 
may been be little affected and the temperature only moderately 
increased. In case of larger perforations, however, the symptoms 
develop rapidly. There may then soon come signs of collapse, 
rigor, high fever and often also cyanosis and dyspnea through 
pressure on the trachea. 

A perforation may also lead to mediastinal emphysema of such 
degree that death may very soon supervene in consequence of the 
great increase of pressure even before infection has developed. 

Adams points out that between 6 and 18 hours after the injury 
there may come a temporary improvement in the symptoms, and 
that in this period one may get an erroneous impression that the 
process is in course of regression. 

Exudate in one or both pleurae often appears at an early stage. 
It is usually sterile at first, but may become infected through the 
spreading of the infection. If the pleura is damaged, there may 
come pneumothorax and afterwards empyema. 

X-raxj examination may be of great assistance in the diagnosis. 
Radiological changes indicative of perforation are: Emphysema in 
the mediastinum and in the soft parts of the throat. A soft-part 
shadow along the esophagus or an increase of the distance be- 
tween spinal column and esophagus in cases of circumscribed in- 
fection, and increased breadth of the mediastinal shadow in the 
more diffused infections. If a contrast meal is given per os, the 
perforation can be directly detected, as the contrast medium 
presses out into the mediastinum. Water-soluble contrast sub- 
stance ought to be used when perforation is suspected. By X-ray 
examination we can further get information as to the presence 
of air or fluid in the pleura and can detect and locate foreign 
bodies, if they are roentgen-opaque. 

Treatment. There are certain measures which must be adopted 
in all cases of perforation, with or without complications. Peroral 
ingestion of liquids and food must be avoided. If a duodenal tube 
can be passed down into the stomach, liquid food can be supplied 
by that. If this is not feasible, liquids must be conveyed paren- 
terally, or else a gastrostomy must be formed when the treatment 
becomes more protracted. 

Foreign bodies can in most cases be removed by means of an 
esophagoscope. Esophagotomy will seldom be necessary. 
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As mediastinitis after esophageal perforation is usually due to 
infection by one or more of the microbes which occur in the oral 
ca^’ity and the throat, many of which are penicillin-sensitive, it 
is natural to expect much from penicillin treatment, both as a 
prophylactic and as a therapeutic medium. In ^dew of the pos- 
sible presence of penicillin-resistant microbes it will also, no doubt, 
be advisable to give sulphonamides at the same time, so long as 
it is not known what microbes are present in the particular case. 
With regard to spirochaetes, which often occur in these mixed 
infections, it was formerly usual to employ arsenic preparations, 
but these can now probably be replaeed by penicillin. The treat- 
ment ought to begin as soon as possible. 

The treatment has certainly become easier since we got sul- 
phonamides and penicillin, but the estimation of the indications 
for an operation is no less difficult than before. 

Perforations may occasionally be seen to heal up without any 
sign of manifest infection or other comphcations being observed. 
Small local abscesses around a perforation may obtain sufficient 
drainage into the gullet through the perforation, especially if the 
upper part of the patient’s body is kept in a low position, and in 
this way a surgical operation may become unnecessary. But only 
extremely few cases take such a favourable course. 

Naturally, there •will be no doubt as to the necessity of drainage 
if an inflammatory process is progressive or when we are con- 
fronted by a fully developed mediastinal phlegmon or large ab- 
scess. But at an early stage it is difficult to come to a decision. 

Head points out that the surgical problem presented ■will vary 
according to the patient’s state at the moment of the first ex- 
amination. The situation is the same as in a case of acute ap- 
pendicitis. AVe know that in some cases the inflammation sub- 
sides spontaneously. But it is almost impossible to foresee this 
at an early stage, and if we decide to wait and see, we may often 
wait too long. 

Some authors (including v. Hacker and I\Iabschik) have re- 
commended a “prophylactic mediastinotomy”, i. e., opening of 
the mediastinum as soon as the perforation has been diagnosed, 
•without waiting for symptoms of inflammation to develop. ^AR 
regards this procedure as justified when the cervical region is 
concerned, as it is here a relatively small operation, whereas m 
the thoracal region one ought to be more reserved, since the 
operation here -will be a very serious matter. Against such a 
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“prophylactic” operation it has been objected that we may come 
to do direct damage by opening channels for infection in the 
tissues. 

Most of those who have dealt with this subject, however, stress 
the importance of an eavly operation, even if not made for pro- 
phylactic purposes, and these include especially authors who have 
treated relatively large series of cases. 

McGibbon and Mather, v. Eicken and several others recom- 
mend observation under close control. This implies frequent re- 
cording of temperature and of pulse rate in order to be able to 
intervene at the slightest sign of progression. During penicillin 
treatment it may perhaps be permitted to keep the patient under 
observation a longer time than one formerly ventured to do. 

A small and stationary emphysema is not in itself an indication 
for operation, unless it is accompanied by signs of infection. A 
large and increasing emphysema, however, may demand a re- 
lieving operation when there are symptoms of pressure. 

As already mentioned, the anatomical conditions are of impor- 
tance as regards the choice of a method of surgical intervention. 
An abscess or cellulitis situated above a horizontal plane through 
the corpus of the 4th thoracic vertebra can generally be satis- 
factorily drained by means of a “cervical mediastinotomy”, pene- 
trating into the upper part of the mediastinum through an in- 
cision along the anterior edge of the sternocleidal muscle on one 
or both sides, medial to the vascular sheath. In order that the 
drainage may be effective the patient ought to be placed in Tren- 
delenburg’s position. If the inflammatory process is situated lower 
down, drainage must be effected through a thoracic interven- 
tion, usually by means of a posterior mediastinotomy. Portions 
of one, two or three ribs, in most cases the 7th to 9th, must then 
be resected posteriorly. The choice of the ribs to be resected de- 
pends on the location and extent of the inflammation. The pleura 
is stripped and the mediastinum approached along the spinal 
column. 

Pleural exudation should be treated by aspiration and injec- 
tions of penicillin, if infected, but if this treatment is not effective 
it must be drained according to usual surgical principles. The same 
applies to the pyopneumothorax that occurs in consequence of 
perforation of the pleura. 

Prognosis. Phillips cites what is said by Broyles in Lewis’s 

Practice of Surgery” in 1930: “Rupture or perforation of the 
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esophagus results in a mediastinal infection, ^’hich is fatal”, and 
by Torek in Nelson’s “Loose Leaf Surgery”: “If, in consequence 
of such injury, the mediastinum or pleura is opened, death from 
infection is almost certain to occur.” Both these authors seem to 
have taken a too gloomy view of the prognosis, 

Phillirs himself treated 20 cases of mediastinitis after per- 
foration of the esophagus. All the patients were operated upon and 
three died, but none of those who had been operated upon in the 
first 24 hours. 

Pearse (1938) collected 110 cases of mediastinitis arising after 
suppurative processes in the throat. In 64 of these cases the 
mediastinitis originated from perforations of the cervical part of 
esophagus. The mortality was 56 per cent. Of 33 patients ope- 
rated upon 9 died; of 31 not operated upon 27 died. 

Head (1938) assembled from the literature 72 cases of esophag- 
eal perforation, all occasioned by foreign bodies. The total mor- 
tality. was 39 per cent. 26 patients, however, had only a slight in- 
fection (local periesophagitis or a small cervical abscess, which 
was drained into the esophagus) and they recovered without 
operative intervention. 13 patients had an acute diffused medias- 
tinitis and all of them died, while 11 had a large mediastinal ab- 
scess and 2 of these died. 

All these series of cases w'ere treated before penicilhn and the 
sulphonamides came into use, and there is reason to believe that 
these remedies have led to a considerably improved prognosis. 

Adams (1946) reports from the Lahey CUnic 7 cases of medias- 
tinitis after perforation of the esophagus, treated by medias- 
tinotomy, penicillin and sulphadiazine, and all the patients re- 
covered, Dorsey (1948) reports 4 cases which were treated with 
penicillin, 3 of them also be mediastinotomy, all four patients 
being cured. 

Generally spealnng, the prognosis is better in case of per- 
foration of the cervical than of the thoracic part of the esophagus. 
The latter lies deeper and is more difficult of access, both for 
diagnostic and therapeutic purposes, and is more intimately con- 
nected with heart, vessels and lungs. The prognosis is also de- 
pendent on early diagnosis and treatment. 

In 1946 — 47 there were treated in Surg. Dept. B of the Oslo 
University Clinic three cases of mediastinitis following esophagea 
perforation, and an account of these cases shall here be given. 
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Case 1. No. 38S2j46. Woman aged 61. Previously no dysphagia. On 
Vio 46 a piece of bone stuck in her throat while she was eating supper. 
A doctor tried to pass down a stomach tube, but as this attempt failed 
and she afterwards got severe pain in the throat, ^ she was sent to the 
laryngological department of the University Clinic. 

She was then looking rather ill. Tp. 37.3° C. P. SO. Esophagoscopy 
revealed a bleeding rupture on the posterior wall of the esophagus. No 
foreign body. 

X-ray examination: She was given a tablespoonful of barium contrast, 
most of which went down into the stomach, while some passed out 
through a rupture in the posterior esophageal wall just below the 
introitus and was gathered in a “pocket”, which extended downwards 
to the level of the 4th thoracic vertebra. 

There was instituted treatment with penicillin, 15,000 U X 8, and 
sulphathiazol injections, 1 g X 6. 

During the evening she had increasing dyspnea, and next morning 
she was sitting in the bed with groaning respiration and complained of 
pain in the chest. On the left side of the neck there had developed a 
tender emphysematous swelling. 

About 16 hours after the perforation: Media slinotomy. Bsoyliagotomy. 
Through an incision along the left sternocleidomastoid muscle there 
was opened a cavity, which lay behind the esophagus and extended 15 
cm downwards in the mediastinum. Pus and remnants of food were 
removed herefrom by an aspirator. A perforation was found at the 
junction of the hypopharynx and esophagus. Drainage. A tube was 
passed through an esophagotomy down into the stomach to supply 
nourishment, — Blood transfusion. 

In the following days the general condition was relatively good. 
Temp, around 38° 0, but the pulse very labile: 110 — 130. (3rd 

day): Increasing dyspnea and stitch in the right side of the chest. 
Dulness and weakened respiration noted over the right posterior sur- 
face. 

On the same day she was transferred to Surgical Dept. jB. Was now 
in rather bad condition, with cyanosis and dyspnea. On puncture of 
the right pleura 500 cc of turbid exudate were evacuated. Culture: 
Growth of yellow hemolytic staphylococci. Injection of penicillin: 
50,000 U. On same afternoon 250 cc of serous fluid were evacuated 
from the left pleura. Culture: No growth. 

In the following days the abscess was drained by aspiration twice 
daily, as the patient could not bear to lie with the upper part of the 
body in low position. Erom the pus Esch. coli and yellow staphylo- 
cocci were cultivated. The pleura was punctured at intervals of 2 or 
3 days and decreasing quantities of exudate were removed. At the same 
time penicilHn was injected. The sulphathiazol treatment %vas con- 
tinned for five days, but had then to be discontinued on account of 
ouguria and slight hematuria. The penicillin injections were con- 
4>y which time she was free from fever. 

7 / g®Qepl condition gradually improved. A radiogram taken on 
/ii after injection of Neo-hydriol through the drain in the neck re- 
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vealed, liowever, a large abscess cavity in the posterior mediastinum, 
with its base on a level with the 9th thoracic vertebra. As the secre- 
tion of pus herefrom showed no sign of decreasing and as the drainage 
in the neck was unsufficicnt, there was on local anesthesia 

done: Posterior mcdiastinoiomy. Portions of the 8th and 9th ribs were 
resected at the back on the left side, the pleura was loosened and 
shoved aside and the mediastinum was opened. Incision on a sound, 
which was passed down from the incision in the neck. Drainage. 

The discharge from the incisions now soon decreased. On the 
tube in the esophagus was removed and she was able to drink. During 
2 or 3 weeks a little fluid oozed out through a fistula in the neck, which 
afterwards closed up. 

On ^^/i 2 16 she was transferred to the laryngological department, 
where the esophagus was dilated to relieve a stricture just below the 
introitus. Discharged on “7i2 46 after the esophagus had been dilated 
for passage of sound No. 27. She could then eat ordinary food with- 
out difficulty. 

Case 2, No. 1842]47. Woman aged 62. In her childhood she had got 
a stricture after drinking lye. On 47 a piece of eggshell stuck in 
her throat and she could not after this swallow solid food. On the same 
day she went to the outpatient section of the laryngological depart- 
ment. An esophagoscope was inserted and encountered a stricture at a 
distance of 30 cm. No foreign body could be seen. An attempt to pass 
a sound farther down did not succeed. After the examination the pa- 
tient vomited a little blood. Shortly afterwards she got severe pain 
behind the sternum and in the epigastrium and showed symptoms of 
collapse. After about an hour she recovered and was then sent for 
X-ray examination. Barium contrast medium, given per os, passed 
through a perforation in the anterior wall of the esophagus at the level 
of the bifurcature out into the mediastinum and oozed right down 
to the diaphragm. 

The patient was then admitted to Surgical Dept. B. She was pale 
and ill and had pain in the epigastrium. Temp. 37.5° C. P. 80. B. P. 
135/65. Otherwise nothing to be noted on general examination, espe- 
cially, no emphysema on the neck. Blood transfusion was perfornied 
and treatment with penicillin, 50,000 U every 3rd hour, and with 
sulphathiazol, 1 g every 4th hour, was commenced. Trendelenburg s 
position. 

On the following day the general condition was unchanged, but the 
temperature and pulse rate had risen. X-ray examination: The contrast 
medium was diffused over almost the whole of the posterior medmsti- 
num. Dull percussion sounds over the left posterior surface from 
the middle of the scapula to the base. On puncture of the left pleura 
500 cc of sanguinolent fluid were evacuated. Culture: No growth. In- 
jection of 50,000 V of penicUhn. ^ ^ i 1 

Twenty hours after the perforation: Posterior mediastinotomy, in loca 
anesthesia and NgO narcosis with overpressure. Resection of the pos- 
terior parts of the 7th to 9th ribs on the left side. The pleura was 
stripped outwards. The mediastinum was sUt up along the esophagus 
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from the bifuxcature to the diaphragm and a quantity of thin, purulent 
fluid mixed with barium was evacuated. Drainage. After two days the 
patient was given food through a duodenal tube passed down into the 
stomach. Both pleurae were punctured, at first every day, afterwards 
every second day, and 50 to 75 cc of serous fluid were removed and 
penicillin was injected. No growth of microbes from the pleural fluid. 
There were given 50,000 U. of penicillin every third hour in the first 
10 days and 20,000 U. in the next four days. The sulphatiazol treat- 
ment was continued for 13 days. 

The general condition rapidly improved. Tlie temperature was 
slightly elevated, with some few peaks in the first couple of weeks 
on account of retention in the wound cavity. She was quite free from 
fever after three weeks. Through the drainage large quantities of 
purulent fluid, mixed vdth contrast medium, were discharged, as well 
as much mucus. The discharge decreased by degrees and had entirely 
ceased one month after the operation. The duodenal tube was removed 
some days later, and she began to drink. There was then no sign of 
fistula from the esophagus. 

Esophagoscopy in the laryngological department on ^/jo revealed a 
stricture of the lumen about 38 cm from the denture. On the following 
days this stricture was dilated. When discharged on ^“/lo fT’ she could 
swallow ordinary food without difficulty and her general condition 
was good. 

Case 3. No. 204Gj47. Woman aged 62. When she was two years old 
she drank lye. Since then the gullet has been narrow. On -"/s 47 some 
food got stuck in her throat. On ^ physician tried to insert a stomach 
tube. On 2^8 she was esophagoscoped by an oto-laryngologist, who tried 
to pass a sound down the gullet, but the attempt failed owing to lack 
of good instruments. After this she felt ill, had pain in the chest and 
dyspnea. On the same day she was admitted to the larjmgological de- 
partment of the University Clinic. She was now looking rather ill and 
was short of breath. Temp. 37.9° C. P. 100, irregular. Dry tongue. On 
the neck a distinct emphysematous swelling, mostly on the left side in 
the supraclavicular region. Over the heart was heard a sharp, crack- 
ling murmur. Otherwise nothing to note on general examination. Peni- 
cillin treatment was instituted, 30,000 U every 3rd hour. 

On 23/g the temperature had risen to 38, c° C, and the pulse rate to 
120. X-ray examination of thorax; Emphysema in the soft parts of the 
neck and in the mediastinum and a little fluid in the left pleura. Con- 
trast examination of esophagus; Stricture at the level of the 9th thora- 
cic vertebra. No contrast substance outside of the esophagus. Esophag- 
oscopy: Just below the introitus somewhat backwards on the left 
side was seen a pea-sized defect in the mucous membrane, wherefrom 
there oozed a little blood and dirty-coloured fluid mixed with air. 30 
cm from the denture is found a stricture, where there lay remnants of 
food, which were removed. 

The patient was transferred to Surgical Dept. B on the same day. 
In local anesthesia; Incision. Through a slit along the sternocleido- 
mastoid muscle on the left side the esophagus was laid bare. The tissue 
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was edematous, with turbid exudate along the esophagus and tie 
vascular sheath. Drainage. Bacterial examination of exudate: Proteus 
vulgaris and staphylococci. 

The patient was placed in Trendelenburg’s position. Penicillin: 
50,000 U every 3rd hour. Parenteral administration of liquids. On the 
following day a gastrostomy a, m. Witzel was made. General condition 
improved. 

X-ray examination on "Ve showed increased quantity of fluid in right 
pleura, a little fluid in the left pleura and an increase in breadth of the 
mediastinal shadow, which bulged out especially on the right side. 
Puncture of right pleura; 450 cc of serous fluid. Injection of 50,000 U 
of penicillin. Bacterial examination revealed no growth. 

In the following days rise of temperature and signs of basal pneu- 
monia on the left side, which regressed after sulphathiazol had been 
given in addition to the penicillin treatment. 

X-ray examination on ^/q: Further increase in breadth of the medias- 
tinal shadow, especially over the 9th costa on the right side. There 
were also seen clinical signs of downward diffusion of the infection, 
since from the incision on the left side of the neck a drain could be 
passed downwards and over to the right into the upper part of the 
mediastinum. Herefrom a large quantity of pus and mucus was evacu- 
ated. Later X-ray examinations showed decreasing breadth of medias- 
tinum. From i/io the patient was free from fever, but there came symp- 
toms of bronchial fistula. On attempts being made to wash out the 
abscess ca^dty the patient got liquid in the air passages and had a 
severe attack of coughing when she tried to drink. X-ray examinations 
on ®/ii and revealed a fistula, issuing from the esophagus at the 
level of the Yth cervical vertebra and proceeding do^vnwards and 
backwards on the right side of the esophagus into the apical branch 
of the bronchial tree. 

Her condition remained unchanged until on she was trans- 
ferred to the laryngological department. Here there was revealed by 
esoyliagoscofy on Wl2 and by X-ray examination on ^’/lo an egg-shaped 
diverticulum, 2x3 cm in size, on the posterior side of the esophagus 
at the level of the Yth cervical vertebra. A thin fistula led herefrorn 4 
cm downwards into the mediastinum, without any communication 
with the bronchus. Further was found a stricture 28 cm from the 
denture. In repeated operations with use of an esophagoscope the 
dividing between the diverticulum and the esophagus was removed by 
scissors and bioscopy forceps and through diathermic coagulation, and 
the stricture was dilated. On X-ray examination on “’/2 48 the stenosis 
was found to have decreased and there was no filling of the diverticulum 
or fistula. , 

When she was discharged, on Vs 48, the gastrostomy had been closed 
and she could eat ordinary food without difficulty. 

Three cases of mediastinitis due to perforation of the esophagus 
are described. All three patients had retained foreign bodies. Two 
of them had drunk lye when they were children, and have since 
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liad symptoms of stricture. In one case tlie perforation occurred 
during an attempt to introduce a stomacli tube, in tbe other two 
cases it arose during exploration by an esophagoscope. 

In the first case there developed a large, but circumscribed 
mediastinal abscess. This was at first drained by means of cervical 
mediastinotomy, but as it later descended to the level of the 9th 
thoracic vertebra and as the drainage became unsatisfactory, a 
posterior mediastinotomy had afterwards to be performed. The 
patient had also empyema on the right side, which yielded to 
puncture treatment and injections of penicillin. 

Patient No. 2 had a large perforation and got diffuse medias- 
tinitis, which was drained by a posterior mediastinotomy on the 
first day, vdth good result. 

Patient No. 3 had a small lesion on the wall of the esophagus 
and there came a circumscribed mediastinal abscess, which was 
drained from the left side of the neck. This drainage, however, 
was not satisfactory. The abscess descended and the evacuation 
proceeded slowly. There came perforation to a bronchus on the 
right side and symptoms of a fistula between the esophagus, the 
abscess cavity and the bronchial tree. The fistula afterwards 
closed up. 

All the cases were treated with sulphonamides and penicillin, 
and we have had the impression that this treatment has been very 
advantageous. It must be taken into consideration that the two 
patients who had the most severe infections were over GO years 
old, at which age one must expect a high rate of mortality in such 
a serious condition. 

The penicillin-sulphonamide treatment, however, has not been 
able to prevent the development of a mediastinal abscess in Case 
1 or to check the progress of a phlegmon in Case 2, but in these 
cases we have to do with large perforations, causing extensive in- 
fections. In case of such large perforations infective matter will 
be constantly conveyed to the mediastinum from the esophagus, 
and it is not reasonable to expect that the penicillin and sulphon- 
amides alone will be able to master the infection, so that surgical 
intervention with drainage will be necessary. Meanwhile, there 
is good reason to suppose that the chemoterapy has contributed 
to keep the infection within moderate limits. 

Our experiences have also confirmed the view already men- 
tioned that infections in the mediastinum which are descending 
deeper than the level of the 4th thoracic vertebra cannot be satis- 



200 


ARNE IJOMB. 


factorily drained tlixougli an incision in the neck, but must be 
treated by posterior mediastinotomy. 

Summary. 

After giving a brief survey of tbe clinical featiires, prognosis 
and treatment of mediastinitis occurring after perforation of tbe 
esophagus, the author reports three cases of his own, which were 
treated by sulphonamides, penicillin and mediastinotomy with 
good result. While the prognosis in mediastinitis was formerly 
very unfavourable, the case histories published in recent years 
seem to show that an essential improvement in this respect has 
taken place since the use of sulphonamides and penicillin has been 
adopted in the treatment. Meanwhile, it is not likely that these 
remedies will render surgical intervention superfluous. 
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From the Apelviken Coast-Sanatorium, Varberg. ' 
(Surgeon-iu-Chief; ALBERT AliLBERG. M. D.) 


Tuberculosis of the Greater Trochanter and 
Trochanteric lUirsac. 

By 

ALBERT AHLBERG, 

M.D. 


Affections in the region of the trochanter major are relatively 
rare, hut reading what has heen written on the subject in the 
literature we find that this region may be the seat of inflammation 
of various types as well as of tumors. There are cases described 
of peritrochanteric bursitis, bursitis with osteitis of the under- 
ling greater trochanter, typhoid osteitis, tuberculosis of the 
greater trochanter, and pretrochanteric bursae, Brodie’s abscess, 
osteitis fibrosa cystica, chondroma, giant-cell tumor, myeloma, 
sarcoma, and other diseases. 

As regards tuberculous osteitis and bursitis, there are not 
many reports on cases of this condition, although it probably is > 
the commonest disease occurring in this region. 

That a tuberculous process may develop in the greater trochan- 
ter is not a matter for surprise in view of the high degree of vas- 
cularization in this region, a condition which has been exhaust- 
ively described by Nussbaum. Opinions differ as to whether 
bursitis or osteitis of the greater trochanter is the primary lesion. 
Marique, Wieting and Donovan, among other authors, con- 
sider that the osteitis is the primary lesion and the bursitis sec- 
ondary to this, while Kiselev, and Evans, for instance, hold 
that the bursitis is the primary lesion. Melton is of the opinion 
that, as a rule, this question cannot be decided with certainty. 
WiETiNG states, however, that if no communication between the 
osteitis and the bursa can be proved this must be due to the fact 
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tliat the communication has been interrupted after ha^^ng been 
present before. Undoubtedly, the question may be very difficult 
to settle in the majority of cases, but in the present author’s 
opinion both alternatives may exist. Osteitis in the greater tro- 
chanter without any pathologic changes in the bursa and without 
any microscopic evidence of such a process may be observed at 
operation. But on the other hand, a process limited to a bursa 
vdthout any osteitis or defect in the underljdng bone is also to 
be found. Bursitis in tliis region may also arise from abscesses 
in the spine or from a process in the bones of the pelvis. Thus we 
can have a primary or a secondary bursitis as well as a primary 
or secondary osteitis of the greater trochanter. If both processes 
are simultaneously present it is often impossible to decide where 
the process originated. 

A large number of bursae have been described in the region of 
the greater trochanter. The bursae of special interest in this con- 
nection are the bursa between the glutaeus maximus muscle and 
the postero-lateral surface of the greater trochanter, the bursa 
between the ilio-psoas muscle and the ilio-femoral ligament which 
is often in direct communication with the hip-joint, and theischio- 
glutealis bursa. 

AVhen these bursae are infected their size increases, their walls 
become thickened and form part of the abscess wall. They some- 
times reach a considerable size and may extend under the gluteal 
muscles and around the greater trochanter. AVith regard to os- 
teitis, this may occur either as osteoperiosteal caries, which could 
be secondary to a bursitis, or else as actual foci in the spongy 


, bone or adjoining the neck or shaft of the femur. 

A characteristic feature in the history of the patients is that 
they have had vague symptoms such as pains and stiffness in the 


region of the hip-joint over a shorter or longer period with some- 
times free intervals lasting for years. The affection can thus last 
for many years. In some of these cases roentgen examination 
yields the first evidence of the disease. In other cases an abscess, 
with swelling, local reddening of the slrin and increased local 
temperature in the region of the greater trochanter gradually 
develops. The sldn gives way and pus escapes, and a sinus then 
generally forms; this, however, often heals again after a time. This 
process may be repeated several times at intervals of months or 
years, and the patient does not seek medical advice. It may also 
happen that he consults a physician, who opens the "boil , with 
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the same subsequent result. Complete and final healing after the 
abscess has been emptied and the sinus closed may also occur. 

Examination of these patients reveals that the pains occur in 
the region of the greater trochanter while in coxitis they occur 
more towards the medial aspect. In trochanteritis, the patient 
does not experience pain when the leg is thumped in a longitudinal 
direction but when it is a case of coxitis he does do so. In the case 
of the latter disease also, there is definite limitation of all move- 
ments as well as an atrophy of the muscles, wliich is more rarely 
found in trochanteritis. In those cases where there is swelling 
over the greater trochanter or an abscess with reddening of the 
skin the ^agnosis presents no difficulty. One ought, however, to 
bear in mind that in the majority of cases the affection is of a 
tuberculous nature and that it must be treated as tuberculous 
after histologic or bacteriologic identification. 

The X-ray picture shows, in addition to decalcification, either 
a subcortical focus or caries with small defects in the cortical 
outhne. Sequester-like calcareous shadows in the soft tissue are 
often seen outside the greater trochanter. According to Stracker, 
because of the tuberculous process in the bone, the tendons have 
loosened from their insertion on the greater trochanter, with the 
result that a small necrotic bone fragment together with a small 
piece of the necrosed tendon works loose. These bone fragments 
later may become embedded in fibrous tissue in the same way as 
occurs with ordinary sequestra. 

In the material at the Apelviken Coast-Sanatorium, from the 
year 1928 to the middle of 1947, there are 127 cases of tuber- 
culous bursitis and osteitis in the region of the greater trochanter, 
constituting 1.3 per cent of all cases of bone and joint tuberculosis 
admitted to the hospital during the same time. Three cases with a 
septic process of the greater trochanter were also encountered. 

(Wassersug, 18 cases (l.s per cent), Sven Johansson (2 . .33 per 
cent), Pacini and Zancheri, 34 cases (l.oi per cent), Melton, 21 cases 
(1.5 per cent).) Cases have also been published by Meyerbing and 
Mroz (19 cases), Kiselev (7 cases), Donovan, Bergk, von SassiIn (5 
cases each), Clorton (3 cases), Teale, Peabody, Perrin (2 cases 
each), and Satta, HausEr, Tixier, Keith, Swindt, Thurston, 
otrackEr (1 case each). 

In the accompanying table it will be seen that the majority 
of the patients were between 20 and 45 years old. The youngest 
patient was 3 years and 10 months old and the oldest 64 years old. 
There were 83 men and 44 women. 
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Tftble 1. 



Wassersug states the average age in his cases to he 25.5 
years, and considers the disease to be commonest in youHg 
adults. Melton mentions 34.5 years as the average age, and 
in the opinion of von Sassen persons between 20 and 30 years 
of age are the most susceptible. 

As has been mentioned above, the disease may appear as 
bursitis or osteitis of the greater trochanter, or as a combination 
of both these conditions. This localization can be a soHtary tuber- 
culous manifestation, the only one that can be demonstrated at 
the time, but it can also occur at the same time as other tuber- 
culous foci in the body. As is seen in table 2, 14 patients had 
other foci of tuberculosis before the appearance of the process 
in the greater trochanter. In 44 cases (34.9 per cent) there were 
at the same time as the trochanteritis other tuberculous mani- 
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Tal)le 2. 


j 

i Sex 

! 

1 

Other tuberculous 
foci before tro- 
chanteric process 

. 

Other tuberculous 
foci concurrently 
'svith trochanteric 
process 

Other tuberculous 
foci subsequent to 
trochanteric 
process 

] 

\ 

! Men..,. 

i 8 

[ 

30 

15 

. Women 

1 

1 ® 

14 

5 

Total 

t 

14 

44 i 

1 1 

20 


Talile R. 


Sex 

Tuberculous coxitis in 
hip-joint on same side as 
trochanteric process 

Tuberculous coxitis in 
hip- joint on other side 

Before 

Con- 

currently 

After 


After 

]Meii 

~ 

IG 

10 

— ' 2 

1 


Women i 


1 

1 i 

4 

* i ' 

j Total 

i 1 

1 

17 

14 


1 


festations also, in tlie majority of oases bone and joint processes 
(not pulmonary tuberculosis). In 20 cases now tuberculous foci 
were found after tbe disappearance of the trochanteritis. 

Tile manifestations of greatest interest in this connection is, 
of course, the tuberculous coxitis, A study of the histories and 
X-ray pictures in the cases treated for coxitis during the period 
covered by this investigation (1928 to middle of 1947, 507 
cases) yielded the results shown in table 3. 

It will be found that trochanteritis ivith manifest roentgenologic 
and clinical changes was present concurrently with the coxitis in 
20 cases (3.9 per cent), and that coxitis appeared later on in the 
same leg as the trochanteritis in 14 cases (2.76 per cent). In the 
latter cases, the interval of time between the trochanteritis and 
the coxitis was 3 ^25 years. Thus, among these 127 cases of tu- 
berculous bursitis or osteitis in the greater trochanter, the hip- 
joint on the same side later became infected in 14 (11.02 per cent). 

As regards the treatment of this affection, most authors agree 
t at an operation is necessary. 5'roehlich insists on conserva- 
16 — 'iS2266. Ada chir. Scandinav. TohXCVII. 
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tive treatment while Sorrel operates only when the diagnosis 
is positively established, and Nove-Josserand first tries con- 
servative treatment and only operates when the joint is threat- 
ened. Kochbr also advocates operation. In the present material, 
extirpation of the bursa and an excision of the changed bone in 
the greater trochanter was the first treatment tried in 20 females 
arid 40 males, and incision, or aspiration of the abscess or curet- 
tage of sinuses was done in 24 females and 43 males. Later on, 
a further 9 females and 18 males were treated by radical operation, 
which makes a total number of 87 cases thus treated. In the other 
cases incision and curettages had to be done repeatedly, and in a 
few cases also greater interferences, which resulted in a healing 
of the process. 

Regarding the cases where coxitis later developed, an incision or a 
curettage that had to be repeated several times had been performed 
in 6 cases. In three of them an excision was done at a later stage. After 
3 years, coxitis developed. One of these patients displayed evident 
progression of the osteitis in the greater trochanter at the same time 
as the coxitis. In another of these cases remains of the process had 
to be left in the neck of the femur, and in the third case a sequester 
in the greater trochanter was removed. Extirpation of the bursa and 
the abscess was done in three cases at the first operation. Two patients 
healed by first intention. One of these patients got coxitis 5 years 
later, shortly after pulmonary tuberculosis, and the other got coxitis 
after 11 years. In the third case excision of a focus in the greater tro- 
chanter was done and after 3 years another revision. Three years later 
he also got coxitis, which was treated by radical operation. An abscess, 
which communicated with the part of the greater trochanter previously 
operated on, was observed at the operation. 

In the cases where an excision was performed immediately (5 cases), 
sinuses remained in 2 of them for a long time; these later necessitated 
incisions and curettages. One of these patients got coxitis after 3 
years and the other after 6 years. More extensive interventions had 
to be done in 2 cases and both got coxitis 8 years later. In a third case, 
where the focus had been excised, sinuses, which were not treated, 
arose several times, and this patient got coxitis after the sinuses had 
been closed for 6 years. 

It is impossible to decide with certainty how the coxitis arose 
in these cases. The process in the greater trochanter may have 
progressed into the femoral neck and thus have penetrated into 
the joint capsule and invaded the joint. The process may also 
have extended to the adjacent attachment of the capsule, or else 
the bursitis or the abscess, which were often extensive, may have 
encroached upon the capsule and into the joint, if a communication 
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between the bursa and the joint was not already present. The 
interval of time is, however, so long in most of the cases that 
clinical healing of the osteitis in the greater trochanter could be 
observed before coxitis was diagnosed. It is possible that in the 
surgical treatment of a large abscess with many small rami- 
fications around the joint a small part of the abscess wall was 
allowed to remain in communication with the capsule, this sub- 
sequently causing a coxitis. But the most likely assumption to be 
made is that there may have been a small focus in the head or 
neck of the femur which arose at the same time as the osteitis 
in the greater trochanter and then later began to show activity. 
It may also, perhaps, have been a question of a reinfection. The 
intervention on the greater trochanter may also have caused a 
locus minoris resistentiae in the hip-joint on the same side. 

As to the histologic examination, this was unfortunately not 
performed in all cases, particularly the earlier ones. Twenty-three 
female cases and 40 male cases showed histologic tuberculosis and 
in 2 cases in each of these groups tubercle bacilli of human type 
were found in cultures from an abscess. In 3 male cases the guinea- 
pig test was positive. The clinical and roentgenologic diagnosis 
was tuberculosis in 19 women and 38 men and of these, 15 women 
and 27 men also had other undoubted foci of tuberculosis. 

After the^ first hospitalization 35 men and 23 women were cured 
after bursitis or osteitis of tbe greater trochanter. Ten men and 1 
woman had small sinuses with inconsiderable secretion when they left 
the hospital. Fourteen men and 7 women returned to the hospital. 
Eight men and 2 women had got coxitis. Of these, one man died of 
pulmonary tuberculosis. Four men bad small sinuses wben discharged. 
Four men, one^ of whom is still in hospital, and 2 women were ad- 
mitted for a third time. One man died of amyloidosis. He had sinuses 
showing copious secretion. One man had developed coxitis. One man 
and 2 women who had developed coxitis were hospitalized for a fourth 

time. One of the women died of myocarditis. The other was discharged 
as cured. 

^ Of the patients who had other tuberculous foci in addition to bur- 
sitis or trocbauteritis 26 men and 12 women were discharged as cured 
after the first period in hospital. Seven men and 4 women had small 
sinuses. Among the men, two had a process in the os ischii and one in 

e os pubis. Two men and 2 women are still in hospital. Three men and 
2 women ivitb multiple foci died. 

Eleven men and 1 woman with fresh sinuses were hospitalised for 
a second time. The woman was discharged with a scabbed, practically 
r\ti men, 1 is still in hospital, 2 were discharged with 

s ig y secreting sinuses, 5 were cured, and 3 died while in the hospital. 
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Tnl)lo 4. 


Patienis with TrochantcrUis and Bursitis. 


) 

1 year 
after 
dis- 
cliarge 

2 yr.s. 

3 yrs. 

4 yrs. 

5 yrs. 

6 yrs. 

6—25 

J'rs. 

Infor- 
mation 
lacking 
(on dis- 
charge) 

<? 1 $ 

c? 

? 


? 


? 

c? 

$ 

d" 

Q 

-r 

c? 

? 

c? 

? 

i I .... 

1 Cured 

II.... 

2 

1 





1 

1 





2 


2 

3 

1 


3 

1 


1 

4 

2 

2 i 2 



10 

4 



I .... 

Sinus 

II. ...' 













1 






1 1 





j 


1 

! 







I. Submitted to follow-up examination at hospital.. 

II. Replied to questionnaire. 


Three men and 1 woman were hospitalized for a third time. One man 
died and the others were discharged as cured. Finally, of these, one 
man was admitted to the hospital a fourth time and died on this oc- 
casion. Ten men and 3 women thus had died during the different 
hospital periods, and one man among these only had an osteitis of the 
greater trochanter, with running sinuses. 

At a follow-up examination of the cases, the patients who were 
not examined at the hospital answered a questionnaire, supplying 
information as to whether they were cured since they left the 
hospital, whether they had been treated at another hospital for 
this or any other tuberculous disease, and whether there was 
any limitation of the movements of their hip- joint. 

One man had died of pulmonary tuberculosis, 15 patients ^d 
not answer the questions or were not examined. In the following 
tables the result can be seen. 

Two women and 3 men left the hospital as cured less than one 
year ago, 1 man had a small sinus and 2 men and 1 woman are 
still in the hospital not yet completely cured. Of the patients who 
answered the questions, 4 men and 1 woman among the earliest 
cases had on one occasion had a small sinus, which soon healed. 

Of the patients who, in addition to bursitis and osteitis of the 
greater trochanter also had other tuberculous foci, 2 females 
Avith healed osteitis of the greater trochanter and 2 males and 1 
female with a small sinus, are still in the hospital. Less than one 
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Tftble 5. 


Patients laith Bursitis plus TrochanterUis plus other Tuberculous Foci. 
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T. Submitted to follow-up examination at hospital. 
II. Replied to questionnaire. 


year ago, 5 men and 1 woman left the hospital as cured as well 
as 1 man with a small sinus in the process of healing. 

From tables 4 and 5 it will be seen that of the patients who 
left the hospital more than one year ago and who had bursitis or 
osteitis of the greater trochanter alone, 38 were cured and 3 still 
had small sinuses. There was no limitation of the movements of 
the hip- joint. Of the patients who also had other tuberculous foci 
without bursitis or osteitis of the greater trochanter 33 were 
cured and 3 had sinuses. As to the cases with sinuses, they were 
ail patients with large abscesses and diffuse osteitis of the greater 
trochanter, who^ had been operated upon several times and in 
whom scarred tissue had appeared. Among the sinus cases with 
other tuberculous foci there were 2 with osteitis of the os ischii 
and one with osteitis of the os pubis, 

It^ can be unreservedly stated that most of these cases with 
bursitis^ or trochanteritis are extremely troublesome to treat, a 
tact which may be seen from the above report. Particular difficuh 
les are presented by those cases where there are other tuberculous 
loci in the pelvis or the lower part of the spine and where an ab- 
scess as penetrated downwards and caused secondary infection 
0 e troc anteric bursa. In these cases, we encounter the most 
ra^ca^II^^ siRRses, and they are practically impossible to treat 

The results would undoubtedly be better if patients with bur- 
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sitis or trochanteritis alone were treated by radical operation at 
an . early stage. Incision or puncture of the abscess is not suf- 
ficient, and repeated interventions of tliis kind only delay the 
final radical operation, which consequently is more difficult to 
perform. Whenever there is an affection in the region of the great- 
er trochanter tuberculosis should be immediately suspected and 
examinations at once undertaken -with a view to establishing this 
diagnosis so that a radical operation may be carried out -without 
delay. By doing this, the course of the disease would probably 
be shortened, since the process would then not have time to spread 
to such an extent as to cause difficulties in treatment. The devel- 
opment of coxitis might also be prevented by adopting these 
measures. 


Summary. 

During the period 1928 to the middle of 1947, 127 patients (83 
men and 44 women) with tuberculous bursitis or osteitis in the 
trochanteric region, constituting 1.3 per cent of the cases, of 
bone and joint tuberculosis treated during the corresponding 
period, were treated at this hospital. 

Of these, 14 patients had had a tuberculous infection in another 
part of the body before the process in the trochanter, 44 had other 
tuberculous foci concurrently -with the trochanteric process, and 
20 patients developed tuberculosis in some other part at a later 
date; in 14 of the last-mentioned cases (11.02 per cent) the later 
process consisted in coxitis in the hip- joint of the same side. 

In 87 cases, extirpation of the bursa and excision of the dis- 
eased bone in the trochanter was carried out. Sixty-one men and 
35 women were discharged as cured after their first period in hos- 
pital. Seventeen men and 6 women had small sinuses in the pro- 
cess of healing. Ten men and 3 women who only had trochanteritis 
with running sinuses died, 1 of the men dying of amyloidosis. 

A follow-up examination of the patients who had been dis- 
charged more than one year pre-viously revealed that 71 patients 
were cured and 6 had small sinuses almost completely healed. Eight 
men and 3 women who had been discharged less than one year 
pre-viously were cured, and 2 other men had small sinuses. Two 
female patients who were cured and 4 men and 2 women with 
small sinuses were still in the hospital. One man had died of pul* 
monary tuberculosis and 15 were not examined at the follow-up. 
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In the author’s opinion, a radical operation ought to he the 
first measure adopted as soon as a diagnosis of tuberculosis has 
been established. 
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A Case of Internal Biliary Fistula. 

By 

OLOF JOHANSSON. 


The literature reveals relatively few cases of spontaneous in- 
ternal biliary fistulae, i. e., pathologic communications between 
the biliary ducts and the digestive tube, or similar communica- 
tions within the biliary ducts. 

Eliason (2) reports 5 cases of fistulae in over 15,000 bile duct 
operations. Tracey and McKell jr. (3) found 21 cases of 
fistulae on the total number of operations at the Lahey Clinic 
between 1927 — 42. The number of operated cases was not given. 
Adams (1) found 12 cases in 1,104 biliary operations at the Lahey 
Clinic during a 4 year period. 

The most common fistulae communication lies between the 
cholecyst and the duodenum, which seems to occur in more than 
50 % of the cases (1, 3). 

Adams reports one case with a fistulae between the cholecyst 
and the common bile duct. This is the only case found which 
somewhat resembles the case here reported. 

Generally, the diagnosis of internal biliary fistulae can first be 
made at the operation. Possibly this diagnosis can be made 
prior to the operation, by, together with other symptoms, estab- 
lishing the presence of gas in the biliary ducts by means of roent- 
genogram, or history of passage of gallstones by rectum. 

Case number 103/47: a 65 year old male, has always been in good 
health except for an accident in 1942. No digestion trouble. 1940 or 
1941, was ill with high fever, but no abdominal symptoms. Possibly 
the urine was dark in connection with this illness which lasted two 
weeks. In 1943 general ill feeling with temperature up to 40° C., which 
illness lasted 2 — 3 weeks. The patient recalls severe abdominal paiu 
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at this time, but remembers no details. No further symptoms were 
noted until November, 194.6. At this time tlie urine began to darken. 
In the latter part of December the feces was clay colored. First part 
of .Tanuary the patient was noticeably yellow. Felt tired, but bad no 
fever or pain. Only slight itching for one week. No urinary trouble. 
Admitted on January 11, 1947. Status: Slight, but noticeable jaundice. 
Heart: 0. Bl. press: 170/90. Abdomen: Soft with no tenderness. Liver 
not enlarged. No definite resistence to palpation. Rectal: Prostate 
normal. Laboratory findings: Urine: Albumin: — ; sugar: — ; urobilinogen: 
Ehrlich’s test -f+, Scidesinger +++; urobilin: Hammarsten — ; 
urine diastase 16. Rest Nitrogen: 36 mg%. Serum bilirubin: Meulen- 



gracht 1:40. Scrum citric acid: 20. o y/ml. Serum phosphatase: 32. 
Cholecystography: The bladder did not fill with contrast. No calculi 
could be observed with any certainty. 

The clinical findings indicated choledochus-occlusion. Since this Avas 
a case of painless jaundice (the patient referred to his illnesses from 1 940 
to 1913 as “influenza”, and the details were not made clear until after 
the o])eration) one was more inclined to suspect a tumor of the chole- 
dociius or of the pancreas. 

Jan. 16, operation (author): Laparotomy -}- Cholecystectomy + Chole- 
docholithotomy -|- Cholangiography. 

Oblique incision below the right ribs. The surface of the liver was 
definitely rounded, but no indications of an hepatic tumor could be 
found. The gallbladder was difficult to locate. A very hard structure 
was felt under the liver, Avhich was first apprehended to be a tumor, 
l-'pon loosening some rind-like adherences, both by use of blunt in- 
.striuncnts^ and scissors, a small, shrivelled, crusted gallbladder was 
revealed, in which was felt a large concrement. Orientation was diffi- 
cult, wherefore the gallbladder was opened at the fundus and drained 
of rather light bile, then the stone, Avhich seemed to lie deep in the neck 
of the gallbladder, was luxated. Upon removal of the stone which was 
the size of a large pigeon egg, a generous flow of bile issued forth. This 
apj)oared very strange, and upon careful exploration toward the neck 
0 t le gallbladder, a probe came immediately into the ductus hepaticus 
anc i(s tvo trunks. Downward, it entered immediatelv into the duo- 
(loimm. The relationship is illustrated in the diagram (Fig. 1). 

stone had Iain in a pocket in the gallbladder, Avhich through 
mliammatory processes adhered to the hepaticus. It had gradually 
V' ^ tlirougli the 'vvall and become an obstruction for the bile 

passage. 1 uctus cysticus remained intact. It was very thin and lay 



214 


OLOP JOUANSSON. 


distal to tlie perforation between tbe gallbladder and tbe ductus bepa- 
ticus. To insure that there was no more calculi in the choledochus, a 
cholangiography was done. There was free passage to the duodenum. 
No contrasting shadows indicating calculi were observed. All remnants 
of the gallbladder were removed, and the opening in the ductus hepaticus 
was sewn with isolated catgut sutures, which went well. Two drainage 
tubes from the gallbladder site and the choledochus. Sutured. 

There were no postoperative complications. No bile flow. Patient 
was discharged Jan. 31, 1947. Serum bilirubin, Meulengracht, was then 
1 : 6. The surgical wound was completely healed on March 28, 1947. In 
1948, the patient reported that he was in good health. 


Summary. 

A 65 year old male, previously in good health. Had at least two 
acute attacks, which were diagnosed as “influenza”. Now was 
taken ill with painless jaundice. Upon operation was found a 
fistulae between the gallbladder and the ductus hepaticus, through 
which a large stone passed into the hepaticus and gradually caused 
icterus. 
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Notes on the Anatomy and Physiology of the 
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Injuries to it, 

with reference to three cases of operation injuries and 
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Case-histories. 

Case 1. Record No. 417/48, Karolinska Sjukliuset. Woman aged 65. 
Treated at the Radium Institute in April 1947 for cancer linguae witli 
ligature of a. carotis siu, phis electrocoagulation plus radium. 

Symptom-free iintil January 1948, Avlien a hard cord, twice the 
thickness of a finger, was palpated on the left side of the neck. 12. 2. 
1948. Op. 7. Radical extirpation (HELLSTRO^t). Lymphatic glands andm. 
steriiocleido on the left side extirpated together. V. jugularis interna 
ligated and extirpated. 19.2. Bfarked reddening round the wound. 
Skin edematous. Sutures removed. 20. 2, Intensified redness, resembling 
erysipelas. Debridement results in the effusion of a copious amount 
of greyish-white fluid. Lympli. 23. 2. Copious secretion throughout, 
bandages changed several times a day. Aggravated general condition. 
Had merely a slight secretion of urine two days ago. Very considerable 
loss of chyle. Condition alarming. 

24.2. Op. 77. Extirpation plus tamponade (Hellstrom). Debridement 
of the wound. The wound cavity filled with greyish-white, thick, mem- 
brane-like coagula, resembling clotted milk; in addition, some opalescent 
fluid. All this is dried. At the bottom of the wound a greyish-white 
fluid runs out from a short, thin- walled vascular formation, about two 
mm in width. Impossible to dissect out the duct, and ligature unsuccess- 
ful owing to the fragility of the vessel. A gauze tamponade was applied 
hard against the suspect place and in the remainder of the wmund cavity. 
One tube, suture. In the fluid, on cultivation, staphylococcus aureus 
and enterococci, sensitive to streptomycin. Patient was given dextran 
and NaCI. 25. 2. S. R. 115 mm/hour. No distinct chyle in the bandage. 
26. 2. Sudan III per os, not visible in the wound. 28. 2. Part of tampo- 
nade removed, No chylous secretion. Thanks to blood transfusions 
and calcium injections, the patient had improved, being less exhausted. 
1.3. Serum albumin had fallen to 5 . 3 , blood calcium to 8 . 7 . Patient 
had hitherto had a richly albuminous diet, aminosol per os, dextran, 
etc. 9. 3. Remaining part of tamponade removed. Condition satis- 
factory. 13. 3. The wound in good healing. 15. 4. Cancer recurrence at 
posterior margin of wound. New excision plus radium. 22. 4. The woun 
in good healing. 27. 4. Cancer recurrence at anterior margin of wound. 
Radium. 5. 5. Discharged for return to her home, improved. Fig* A 

Case 2. Record No. 7/44, Sodersjukhuset. Man aged 27, Previous y 
treated for a left-sided medianus injury. 1 ^, Scalenotomyfh^^ 

division of sympathetic trunk (Sjoqvist). Longitudinal cut above 
clavicle, division of sternocleido and omohyoid muscles. In loosening 
the surpraclavicular fat cushion, a large lymphatic vessel, more than a 
knitting-needle in thickness, was cut: it wms possibly the 
duct. The vessel was sutured with 3 fine silk sutures. Lymph maKe 
out during the continuance of the operation, but, when 4he woun 
had been sutured after the complete cutting of the trunk below ^ 
ganglion stellatum, the wound was dry, 21. 1. Normal healing, 
efflux of lymph. 24.1. Neurolysis. 1.2. Discharged healed. 
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Fig. 1. Fiaid balance in case 1. 
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building work, lie tried to draw out a tliick and heavy plank from a 
heap of timber. When he had got the plank loose and was still pulling 
at it, he lost his balance, slipped, but did not fall. He felt a violent 
jerk in his left arm. After a while he had a swelling on the left side 
of the neck. Was treated at the out-patient department of Sddersjuk- 
huset 5/5 — 7/5. — S. E. 7 mm. Blood values normal. 7. 5. 48. Admitted 
to Karolinska Sjukhuset. Had a soft, flaccid swelling over the left 
clavicle, large as the palm of a hand. Fluctuation at the bottom. Skin 
normal. Puncture yielded ca. 1 ml fluid, which looked exactly like milk, 
not mingled with blood. 10. 5. Blood chlorides 94 mM. Serum albumin 
7.3 %. X-ray examination of the lung showed, on the left side, a chronic 
tuberculosis of the apex, with calcifications. 13. 5. As the swelling 
had subsided and had now disappeared, the patient was discharged 
for return home. 

lu this case it is conceivable that a tuberculous lymphangitis in 
the thoracic duct may have rendered the wall so fragile that rupture 
ensued despite of the presumably slight trauma. 

Anatomy. To the vascular system lymph is carried from the 
whole body through the thoracic duct, with the exception of 
lymph from the right side of the head, the right arm and a minor 
part of the thoracic wall, which empty their lymph through the 
right lymphatic trunk, 1 — 2 cm in length, into the right subclavian 
vein. In the middle of the seventeenth century these facts were 
made clear by Bartholin in Denmark and Rudbeck in Sweden. 
Even at an earlier date certain parts of the lymphatic system 
had been made known by Eustaohio, Aselli, Pecquet and others; 
the lymphatic system was known to the scientists of ancient 
Greece too, as also parts of its function. The most complete 
anatomical description has been given us by Mascagni (1787), 
whose drawings still serve as a basis for many modern ones, 
c. g, in Killian’s work from the year 1940. 

^ The thoracic duct proceeds from Pecquet’s cisterna chyli, 
situated on a level with the 2nd lumbar vertebra. This cistern, 
however, varies in appearance and size, or may be completely 
missing. In such cases the lymphatic ducts run direct from the 
belly up into the thorax. In the lower part of the thorax there are 
therefore marked variations in the position, number and size 
of these lymphatic ducts, the place from which the thoracic 
duct issues, and so forth. As a rule, the thoraeic duct is single, 
but in part or in its entire course it may be doubled (RouvikRE, 
and others). It receives from different parts a number of larger 
or smaller lymphatic ducts and sends fine communications to 
surrounding veins. 
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In the aortic opening of the diaphragm the thoracic duct lies 
behind the aorta, close to the right muscular crus of the diaphragm 
and immediately in front of the spinal column, being fixed to these 
surrounding parts wdth thin connective tissue. Above the dia- 
phragm it reaches up to the posterior wall of the esophagus and 
then follows the esophagus up to Th 5, where it bends off some- 
what towards the left, crosses the aortic arch, follows the 
common carotic artery, dorsally of the latter, up to a level 
with the clavicle, and then continues in a curve to the left sub- 
clavian vein. In the thorax it lies between the aorta and the 
azygos veins, and may reach up to the sympathetic trunk or 
the splanchnic nerves on the one or the other side. It is interesting 
to note that the duct is separated from the esophagus merely 
bj a thin layer of connective tissue, and may thus he injuTed 
in extirpation of the esophagus. Such injuries may occur also in 
extirpation of the sympathetic trunk and splanchnic nerves acc. 
to the method of Smithwick or of Peet, etc. 

In the cervical region the thoracic duct lies behind the vascular 
sheath and the vagus, but in front of the vertebral artery and vein. 
According to Zesas, it may have a position dorsally of the verte- 
bral vein. The duct is separated from the ganglion stellatum 
merely by thin connective tissue; as a rule it lies somewhat 
deeper and somewhat more caudally than the ganglion (Minkin). 
Injuries to the thoracic duct have occurred in the extirpation 
of the ganglion (Sjoqvist and others). 

In the cervical region the thoracic duct often divddes into 
several branches, which may either reunite before debouching or 
debouch separately into the subclavian or different veins. Accord- 
ing to Parson & Sargent the duct is doubled before debouching 
in 50 per cent, of the cases; according to Caerio it debouches 
as a single duct in 50 per cent., as double in 20 per cent., whilst 
in other cases it is split up into several ducts, which may be as 
many as 8 (Quain), thus forming a delta. 

In persons of the pyknic type the duct, in the cervical region, 
as a rule reaches up to a level with the subclavian vein, whilst 
in asthenics it may reach right up to C 5 or 6. The ratio between 
a high and a low course has been estimated at 2 : 1 (Lissizym). 

A large number of valves give the thoracic duct a beade 
appearance in case of stasis. At the place where the duct opens 
into the vein there are also two valves, but in 80 per cent, o 
the cases they are incompletely developed or entirely missing 
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(Killian). The gross appearance of the duct varies according 
to the content; when the content is sanguineous it looks like a 
vein, when it contains chyle it is white or pink in colour; when 
empty it collapses and may then resemble a nerve. 

The innervation is effected via the sympathetic trunk and 
the splanchnic nerves from the sympathetic system; via the vagus 
from the parasympathetic system. According to Acevedo, 
Killian and others, stimulation of the sympathetic nerves results 
in a dilatation of the thoracic duct and of the cisterna chyli, 
whereas stimulation of the vagus produces a contraction. 

The collaterals of the thoracic duct and its communications 
with the venous system have an important bearing on the question 
whether the duct can be ligated without risk — a question which 
has engaged the attention of surgeons for centuries. Injury to 
the thoracic duct was formerly an extremely serious complica- 
tion, which in many cases led to death. Towards the end of the 
17th century Duveeney, Flandein and others had shown that 
ligature of the duct had no lethal consequences. Coopee never- 
theless found that the cisterna chyli ruptured in case of ligature 
and accordingly in 1798 cautioned operators against it. The 
discovery of collaterals and communications with the veins brought 
the question into a new light, and Magendie showed that horses 
survived a ligature if such collaterals existed. Subsequently, 
Boegehold, Schmidt-Mulheim, Wendel, Lee and others made 
extensive studies of the communications with the venous system. 
Besides communications with the right lymphatic trunk, there are 
communications to the azygos veins, the intercostal veins, the 
vena cava inferior, the renal, iliacal, and, in certain cases, also 
to the portal veins. Thanks to these communications with the 
venous system, the thoracic duct can thus be ligated without risk. 

A series of investigations on rats showed, according to Job, 
that communications with v. cava existed in 48 per cent, of 
the material, with the portal vein in 27 per cent., and with the 
renal vein in 8 per cent. All these communications were direct, 
without lymphatic glands as an intermediate stage. Whether the 
communication with the renal vein is of any significance as a cause 
of the rare cases of chyluria has not been ascertained. The com- 
munication with the portal vein probably has a bearing on the 
resorption of fat, as will be shown further on. 

The commumcations with the veins consists of fine vessels, 
which, however, in case of stasis in the thoracic duct expand and 

17 — '(82266. Acta chir. Scandinav. Vol.XCVlL 
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take over its function. When a ligature is applied a congestion 
of the lympli can be observed peripherally, so that even the spleen 
is enlarged (Lucibelli), but these symptoms of stasis as a rule 
disappear after the lapse of 2 — 3 weeks. In the case of the chyle 
cysts, which are occasionally found, the cause to these is probably 
attributable not only to stasis, but also to changes in the collaterals 
and communications with the veins, possibly also to thromboses 
in the veins or to local obstructions in the smaller lymphatic 
vessels of the abdomen. 

Whether the thoracic duct or the larger lymphatic vessels 
can regenerate, is uncertain. On the other hand, the smaller 
lymphatic vessels are rapidly formed anew, as also the lymph capil- 
laries. Reichert in 1926 showed that the lymph capillaries were 
formed anew in granulation tissue within 4 days, and that within 
8 days the peripheral lymph stasis was abolished. In experiments 
on rabbits, he cut the muscles and the periosteum unto the femur, 
sparing only the femoral artery and vein. These experiments 
likewise show that, in cases of cancer, it is fundamentally wrong 
to extirpate the lymphatic glands at a first stage and to defer 
the excision of the tumour itself until later. 

Physiology. The function of the thoracic duct, briefly stated, 
is to convey to the venous system lymph from the body and chyle 
from the alimentary canal. In this way, according to Starling 
and Abderhalden, between 1,500 and 2,400 ml per 24 hours 
is recovered to the blood. The amounts vary in different physio- 
logical and pathological states. In cases of chylothorax Hahn 
measured 29’-/2 htres in 10 days. Simon 34 litres in 2 months. 
Little, Harrison & Blalock 640 litres in the course of well 
over a year. In the event of a thoracic duct fistula, a loss of fluid 
amounting to about 1,500 ml per 24 hours is certainly not an 
excessive computation. 

That the lymphatic system as a whole is of vital importance 
seems self-evident. This was strikingly demonstrated by Blalock, 
Robinson, Cunningham & Gray in experiments on dogs and 
cats. In 3 cases out of a total of 74 they succeeded in blocking 
the lymphatic system completely, almost entirely in 6 and par- 
tially in 11 cases. In the cases where the system was coinplete y 
blocked, the animals did not survive, lymphocytes and acidop s 
vanished from the blood, the weight rapidly diminished, t e 
peripheral lymphatic vessels markedly dilated, and chyle diffuse 
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into the abdominal organs. In the other cases collaterals developed 
mainly to the vena cava. In these cases too the lymphocytes and 
acidophils diminished, though only temporarily. Kous, Bunting & 
Huston, Lee and others have likewise shown the diminution of 
lymphocytes in the blood after ligature of the thoracic duct. 

How the lymphocytes are conveyed to the blood-stream is a 
disputed question. Probably they are carried largely through the 
thoracic duct, though experiments by Bloom; Sanders, Blorey 
& Barnes as well as by Adaius, Saunders & Lawrence indicate 
that there must be also other channels. According to Smith 
and WoLiVER, the lymphocytes amount to 90 per cent, of the 
white cells in the chyle; according to Adams, Saunders & La'w- 
RENCE the number ranges between 9.6 x 10® and 92.6 X 10® per 
kgm per hour. 

The rate of flow in the thoracic duct has been estimated on 
an average at 30 cm per minute (Weiss), but shows marked 
variations. 

The conveyance of the lymph in the thoracic duct towards 
the venous system depends on the valves of the lymphatic vessels, 
the pressure of the interstitial fluid, the muscle-movements, the 
difference between the positive pressure in the abdomen and the 
negative in the thorax, the negative pressure in the subclavian 
vein and, in some degree, also on contractions in the wall of the 
thoracic duct (Abderhalden, Loe, Acevedo and others). 

The lymph is derived from the interstitial fluid. As we know, 
interstitial fluid is formed on diffusion through the blood-capil- 
lary wall and during the metabolism in the tissue-cells. Part 
of the fluid supplied to the interstices is reabsorbed into the vein 
capillaries together with crystalloids and other diffusible sub- 
stances. Another part of the fluid, with colloids as well as diffus- 
ible and non-diffusible substances, passes through the lymph 
capillary wall, being thus converted into lymph. The wall of the 
lyrnph capillaries is more permeable than that of the blood 
capillaries. Normally a certain equilibrium is maintained between 
these different systems. 

The amount of interstitial fluid as a rule is small, but may 
increase in different states, in which cases the amount of lymph 
likewise increases. This occurs in such cases as physiologic activity 
of the tissue-cells, diminution of the osmotic pressure in the 
blood, and greater permeability of the capillary endothelium or 
cell-membrane in different pathological states. One of these 
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states is shock, and it has been observed that the flow of lympli 
in the thoracic duct increases at the onset of shock. The protein 
content of the lymph at the same time increases (Heidenhain; 
Mann; Moon, and others). Thus, in a patient 'lyith a fistula of 
the thoracic duct, an incipient shock signifies that the body is 
losing more protein and fluid than in case of a fistula solely. 

The major part of the thoracic duct content comes from the 
lymphatic vessels of the intestine. Beznak estimated the pressure 
in the arterial and venous capillaries of the villi as well as in the 
central lymph capillary and showed that acetyl choline dilated 
the precapillaries, thereby diminishing the difference between 
the arterial blood pressure and the capillary pressure, whereupon 
greater filtration into the lymph capillary results. The flow of 
lymph in the thoracic duct at the same time increased. Greater 
tonus in the wall of the thoracic duct owing to excitation from the 
vagus also plays some part (Acevedo). Atropine has a reverse 
effect on the flow of lymph. By similar measurement of pressure 
in the capillaries of the villi, Koniges & Otto have shown that 
lymph is being perpetually formed in the villi and there, as in 
other tissues, by a process of filtration and reabsorption, corres- 
ponding with Bayliss’ and Stabling’s view regarding the 
formation of lymph in the body. On the other hand, it was found 
that the formation and conveyance of lymph was not affected by 
intestinal peristalsis or contractions of the villi (Beznak). 

From the mlh, the lymph is conveyed through the lymphatic 
vessels of the mesentery to the mesenterial root, where it passes 
a lymphatic gland station before reaching the cisterna chyli. Lee 
has shown that there is a marked fall of pressure between the 
lymph capillaries of the villi and the pressure in the lymphatic 
vessels of the mesentery (33 and 5.2 cm HaO, respectively) as well 
as in the lymphatic vessel proximal to the cistern (1 cm HjO). 
The lymphatic glands served as barriers to differences in pressure. 
On either side of the gland the pressure might he modified without 
being transmitted past it. In case of ligature of the thoracic 
duct, the pressure between the cistern and the mesenterial root 
vessels might be so marked that lymph diffused into the abdomen, 
as also lymphocytes. The walls of the lymphatic vessels, however, 
remained intact. In esophagus cancer one often observes a sudden 
cachexia, which is probably due not only to the rapid metabohsm 
of a cancer, but also to the fact that the body, owing to cancerous 
invasion into the lymphatic vessels of the abdomen and into t e 
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thoracic duct, is deprived of the nutrient chyle fluid. A stasis of 
chyle is probably also a contributory cause of the large amount 
of ascitic fluid found in peritoneal cancer. 

Chyle contains between 1 and 6 gm % froieins. The ratio 
between albumin and globulin was found in Doesey and Mokkis’ 
cases to be 12: 13, in those of Watson and Toster to be 1. 34 : 0. 39. 
The protein content in the interstitial tissue fluid is considerably 
less than in the lymph within a corresponding area. 

Whence do the chyle proteins then originate? The amino acids 
are resorbed, through the blood capillaries situated superficially 
in the villi and via the portal vein, into the liver. l?rom the liver 
the amino acids are either transmitted to the tissue-cells of the 
body, are built up there, stored or broken down again; or else 
— presumably the major part — , they remain in the liver, are 
broken down or built up into higher albumens, especially those 
of the blood plasma. In liver stasis it has been found that the 
capillaries of the liver are more permeable by albumen than the 
other capillaries of the body (Evans). Even normally part of the 
albumen presumably passes into the lymph capillaries of the liver 
and thus into the thoracic duct. Moreover, some of the amino 
acids are resorbed through the lymph capillaries of the villi 
and, in this way, direct into the thoracic duct. CoTui et al. and 
Shapirofe et al. have found that the thoracic duct conveys al- 
bumen from the albumen deposits of the body, inclusive of those 
in the liver. All this may thus explain the abundant content of 
protein in the chyle. Thus, in the case of a fistula of the thoracic duct 
the body loses albumen from the interstitial fluid, from the albumen 
reserves of the body, from the liver and, in yart, from the food. 

Madden and Whipple have estimated the protein reserve in 
dogs to be 1 2 times the normal protein content in the blood. 

When this reserve has been consumed, the protein content in the 
blood can be maintained only by the supply of sufficient amounts 
of albumen of fully adequate quality. In man this can be effected 
by the supply of aminosol or richly albuminous diet, such as lean 
cheese, eggs, meat, dry milk diluted with equal amount of water 
(in which case 4 times as much albumen is supplied as the corres- 
ponding amount of ordinary milk, Rosenqvist). Dextran in- 
creases the osmotic pressure of the blood. 

The percentage of fat in chyle varies, according to Davis, between 
0.4 and 2.8 cc per 100 cc. According to several authors, 60 — 70 
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per cent, of the resorbed fat is conveyed through the thoracic 
duct. 

What then becomes of the remainder? As we know, fat is re- 
sorbed in the food as unsplit neutral fat through the lymph 
capillaries of the villi. Some of this fat is presumably conveyed 
to the Hver through the above-described communication between 
the lymphatic vessels and the portal vein (Job). Besides this, 
some of the fat in the food is hydrolysed, absorbed by the blood 
capillaries in the villi and conveyed to the liver (Evans). This is 
probably the reason why the entire amount of fat is not found 
in the thoracic duct. 

The resorption of fat and the satisfaction of the fat requirements 
of the body are disturbed merely in a minor degree by ligature of 
the thoracic duct (Evans; Schmidt-Mulheim; Lee). On the other 
hand, a great deal of fat is lost in case of a thoracic duct fistula. 

The sugaj' 'percentage is the same as in the serum. 

The chyle fluid has been examined in several cases of chylo- 
thorax and fistulae. Ckandabl, Barker & Graham found that 
the protein percentage ranged between 3.19 and 5.28gmni%, 
The flow of chyle was 0.93 ml per minute, or 1.38 ml per kgm 
body-weight and hour. After a heavy meal the flow increased 
to 3.9 ml per minute. Fatty food tended to increase the rate of 
flow to double, whereas drink had no marked effect. Massage of 
the abdomen, increased peristaltic movements of the intestine 
or intensified muscular work did not raise the flow of chyle, 
Sudan IV, administered per os, was found in the chyle after the 
lapse of 1 hour, 27 minutes. 

The lymph in the thoracic duct contains also fibrinogen, but 
in smaller amount than in plasma. The number of thrombocijte! 
is likewise smaller; the lymph therefore coagulates more slowlj 
than plasma. The lymph coagula consist of fibrin mingled vdti 
fat and are pitted with larger or smaller cavities, containing 
thinly flowing chyle, with a milky appearance. Evidently, thesf 
coagula are merely of slight importance for the spontaneouf 
healing of a thoracic duct lesion, (Case 1.) 

Chyle also contains calcium (Loe and others). In case 3 th( 
calcium content was 7.4 mgm %. Chyle moreover contain.' 
cholesterol (Dorsey & Morris), phosphatases, vitamins, etc, 
Johnson & Freeman found in dogs a Imnolysing svbstance it 
the lymphatic vessels: in minor amount in the thoracic duct, 
especially after a richly fatty meal. Whether the said substance 
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is of any importance in man is uncertain. No case of hemolysis 
after infusion of chyle has been reported. 

Clinical findings. The chief symptom of a thoracic duct affec- 
tion is secretion of chyle inwardly towards the body-cavities or 
outwards. If this symptom is lacldng, the pathological states in 
the thoracic duct as a rule can scarcely be diagnosed. Chyle 
secretion outwards occurs in cases of open traumatic injuries, 
whilst secretion into the body-cavities occurs far more frequently 
in connection with internal affections than with traumatic in- 
juries. 

Chylothorax is the principal symptom of internal affections 
of the thoracic duct (AVatson & Poster; AA^essel; Yater; 
PoRBES, and others). Thus, chylothorax may develop in con- 
nection with benignant or malignant tumours in the thoracic duct, 
in cases of tuberculosis, of multiple thromboses in the veins, 
especially in the subclavian and jugular veins (Blalock et al.), 
in about half the cases where vena cava superior had been ligated 
(Blalock et al.), in connection with lymphangites or aneurisms 
in the thoracic duct, filariasis, liver cirrhosis or cardiac insufficiency 
(Killian, Most and others). 

The traumatic ruptures may be subcutaneous or intrapleural, 
and are due to indirect lesions, e. g. in connection with fits of 
coughing (Killian and others), contusion of the neck or thorax, 
or sudden straining of the spine (Brown). In case 4 rupture prob- 
ably ensued in connection with a jerk in the left arm, resulting 
in a subcutaneous effusion of chyle. (As the X-ray revealed apical 
tuberculosis in the left lung, it is possible that the thoracic duct 
was tuberculously affected and thus fragile, with rupture in 
consequence of a probably shght trauma.) 

The commonest causes of thoracic duct injuries are, however, 
direct being either due to projectiles or cutting objects, such as 
knives, fragments of fractures, etc., or else ensuing at operation. 

Injuries to the smaller lymphatics vessels as a rule, so far as we 
know, are of but little importance. Sometimes, however, they give 
rise to so-called “seromata”, which delay the healing and may 
become infected. Similar effusions of lymph may occur sub- 
cutaneously in case of injuries which fall in the skin tangentially. 
Injuries to the thoracic duct or to its afferent lymphatic vessels 
are of so much greater importance. 

^ At operations the cervical thoracic duct may be injured in ex- 
tirpation of tuberculous or cancerous glands (Zesas and others) 
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— see case 1 — , extirpation of an aneurysm, of a malignant 
struma, of tlie ganglion stellatum (Sjoqvist, see case 2), in resection 
of tlie 1st rib, scalenotomy, operations for torticollis, etc. 

The intra-thoracic part of the duct may be injured in. costal 
resections (Smith & Woliver), sympathectomy according to the 
method of Smithmck (AVhitcomb & Scoville), or of Peet (Peet k 
Campbell, Crafoord, see case 3) as well as in extirpation of the 
esophagus (Loe; Puestow & Chess), lobectomy etc. 

The injury may be discovered at operation, but as a inie 
manifests itself at a later stage. Injury of the intra-thoracic 
part of the duct at first gives rise to chylomediastinum, which 
eludes diagnosis, but may be detected on the roentgen picture 
by an alert operator as a shadow beside the spinal cord (Brown). 
As a rule after i days, but sometimes not till after the lapse of 
up to six weeks, the chyle fluid breaks through the arroded 
pleura, suddenly giving rise to symptoms of pressure from the 
thorax (Little, Harrison & Blalocic, and others). Chylothorax 
may be unilateral or bilateral, and may possibly be combined 
also Avith chyloperitoneum. ' • 

When in doubt about the diagnosis, the chyle fluid may be 
stained with fat-coloring dyes. If the fluid is allowed to stand, 
it will separate into an upper creamy layer, an intermediate layer 
of milk and a layer of sediment at the bottom. According to 
Killian, it can, in certain cases, be distinguished from a tumour 
exudate by the fact that chyle never contains cellular fragments. 

Treatment. The consequence of a thoracic duct fistula, whether 
inwardly towards the body-cavities or outwards, is usually a 
rapid loss of fluid, proteins, salts and fat. If the patient is left 
without effective assistance, the result is a rapid drying and 
inanition with a bad general condition, headache, etc. The treat- 
ment should be concentrated primarily against the loss of chyle, 
secondarily against the injury to the thoracic duct. 

The therapy must be energetic. The loss of albumen should 
be replaced by blood or plasma transfusions, by richly albuminous 
diet, or by the supply of aminosol. The osmotic force of the 
can be maintained by infusions of dextran. The salt deficit 
be replaced. In the case of a protracted fistula, vitamins shou 
also be supphed (Watson & Foster). 

The supply of fat should be reduced to a minimum, and atropm 
may be tried in order possibly to reduce the flow of chyle. 
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Relieving tlioracocenteses must sometimes be resorted to tvro 
or tliree times a day. A sterile cliyle fluid may be supplied intra- 
venously, as vras first done by Oeken in 1908 (the case had a 
lethal . termination), afterwards by Bauersfeld; Dorsey & 
Morris; Whitcomb &; )ScoyiLLE; Little, Harrison & Blalock; 
Smith & Woliver. A case of mortality in connection with chyle 
transfusion has been reported by Whitcomb & Scoville. — 
Little ei al. supplied more than 22 litres of chyle to a single 
patient. Beet & Cajipbell administered chyle intrasternally. 

Before the chyle fluid is administered, it should preferably 
be kept cold after the supply of a citrate solution, until bacterial 
tests have given a negative result. Smith & Woliver kept chyle 
for 4 days without injurious consequences. 

Formerly it was considered necessary to suture the lesion or 
to implant the thoracic duct in a vein. In practice, however, 
suture or implantation are delicate procedures. The operation 
has nevertheless been performed with good effect by Deanesly 
(implantation), Harrison (ditto), Cushing (suture), Sjoqvist 
(see case 2) and others. 

In the cervical region, ligature of the thoracic duct or, as the 
case may be, the lymphatic vessel, must now be regarded as the 
normal procedure. On. the neck the incision should preferably be 
made along the clardcle; the vascular sheath is dissected out, the 
jugular vein is followed downwards to the subclaman, where one 
may expect to find the thoracic duct. Minkin recommends us to 
follow the vascular sheath upwards rmtil the carotid bends off 
somewhat inwards and the jugular somewhat outwards. Between 
these vessels and behind them the crossing lymphatic duct will be 
found in front of the vertebral vein. Loe recommends that the 
ends of the thoracic duct should be inserted behind the vascular 
sheath or in musculature. 

Cases with secretion of chyle in spite of ligature have been 
reported; in such cases it was necessary to reoperate once or even 
twice before the result was satisfactory (Kron). 

After ligature it sometimes occurs that the patient has discom- 
fort from the abdomen,- which is probably due to the temporary 

stasis of lymph. This discomfort as a rule disappears after about 
a week. 

Ligature of the intra-thoracic part of the duct involves a 
much more serious surgical intervention and in such lesions we 
are warranted in at first adopting an expectant attitude. Blalock 
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et al. succeeded in keeping suck a patient alive for over a year. 
To judge by reported cases, tke lesion may evidently keal spon- 
taneously. We are probably tken concerned vitk a minor rupture 
or injury of a collateral branch. Nowak & Barton recommend 
that an attempt be made to increase tke prospects of keakng by 
operation of tke phrenic nerve. 

Should it be found impossible to maintain tke fluid balance 
and if tke leakage does not cease spontaneously, there remains 
tke possibility of ligature even in the intra-tkoracic cases. In 
case 3 Ceaeoord succeeded in performing tke operation. Whit- 
comb & ScoviLLE as well as Beet used silver clips in similar 
operations. Brown has indicated a possible way of draining tie 
chyle outwards by an incision from tke dorsal side, resection 
of a rib and dissection at tke posterior mediastinum up to the 
injured thoracic duct part. 

Should ligature fail in the cervical cases, there remains as a 
last resort tke expedient of tamponing. In many cases, however, 
tamponade has failed (Kron and others). Dobbertin’s method 
with fat-free cottonwool in gauze was evidently an improvement. 
In case 1 an ordinary gauze tamponade was used with good 
effect. It is important that the tamponade should be left for a 
sufficient length of time, at least 8 days. 

Evidently, however, some minor thoracic duct injuries heal 
spontaneously, as in case 4. 

Prognosis. The prognosis for these injuries had previously 
been considered to be bad, and must still be judged with some 
caution. For example, the conservative treatment of chylothorax 
formerly showed a 50 % mortahty, the operative treatment 100 
per cent. These figures, however, are already antiquated, thanks 
to modern fluid therapy as well as the development of thoracic 
and cervical surgery, and we may expect that quite different 
figures can be recorded in the future. 

Summary. 

In this paper the author describes two cases of injuries to the 
thoracic duct, which had occurred during extirpation of cancerous 
glands on the left side of the neck and, respectively, scalenotomy 
plus division of the cervical sympathetic trunk; one case subjecte 
to sympathectomy according to the method of Pbbt; and one 
case of subcutaneous traumatic rupture, where, however, it is 
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conceivable that a tuberculous lymphangitis in the thoracic duct 
existed simultaneously. In two of these cases the course was 
dramatic, which occasioned reoperation; in the one case tamponade, 
in the other thoracotomy with ligature of the thoracic duct. 
In the third case the injury was discovered at operation, and the 
two ends of the lymphatic vessels were sutured. In the fourth 
case the injury healed spontaneously. All these patients recovered, 
without a continued secretion of chyle. 

The hterature of the subject is summarized, as regards the 
anatomy of the thoracic duct, the physiology of the lymphatic 
vessels and the treatment of injuries to the thoracic duct. 

In the event of injury to the thoracic duct or its larger afferent 
branches, the disturbed fluid balance should be restored, so far as 
possible, to normal values, which requires an energetic administra- 
tion of albumen per os and intravenously, a supply of fluid and 
salts (calcium etc.), and in case of a protracted fistula of the 
lymphatic duct, the administration of vitamins. The supply of 
fat should be reduced to a minimum. Atropin may be tried, in 
order to diminish the flow of chyle. 

In addition, the author discusses the question of injuries to 
the lymphatic vessels. In case of injury to the cervical thoracic 
duct, hgature is recommended. Should it fail, there remains the 
possibility of resorting to tamponade, which should then be left 
undisturbed for at least 8 days. In case of injury to the intra- 
thoracic part of the duct, an expective procedure is recommended. 
Should this not lead to the desired result, a ligature must be 
made. The ligatures should always be applied both centrally and 
peripherally of the injury. As a third expedient in cases of injury 
to the iutra-thoracic part of the duct, drainage outwardly ac- 
cording to the method of Brown may be tried, so far as the 
position of the injury can be judged. This method, however, is 
merely of palliative nature, being intended to prevent the forma- 
tion of chylothorax, with its effects on heart and lungs. 

Certain minor injuries probably heal spontaneously. 

Thanks to the resources of modern fluid therapy and the 
development of thoracic and cervical surgery, the prognosis must 
now be judged as relatively good. 
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After resection of the vagus nerves peptic ulcer heals with 
marked regularity as judged by clinical and roentgenologic ob- 
servations [Dragstedt (1)]. Even though the acid secretion 
partly returns in the course of 6 — 12 months, there is, as deter- 
mined by the insulin secretion test [Hollander (2)], no sign of 
regeneration of the resected nerves. Fear lest the vagus nerves 
should regenerate — in analogy with the regeneration of sym- 
pathetic nerves — has led to employment of special technical 
procedures to avoid this [Moore (3)]. Presumably, it is very rare 
that there is an opportunity to do autopsy on a patient, upon 
whom vagotomy has been performed some length of time previ- 
ously; we have seen only 1 case, published by Moore (4); a patient 
died 6 months after operation, from a cerebral vascular accident, 
and autopsy showed no regeneration that could be demonstrated, 
of the resected nerves. As one of our patients died from another 
cause approximately 4 months after vagotomy had been per- 
formed, we find that it may be of interest to publish the autopsy 
findings. 

A. M. H. (Case No. 4609/4Y), a 51-year-old man, who gave a history 
of dyspepsia from the youth. He had three times been placed on medi- 
cal management with transitory relief. In 1941 he was operated upon 
in Germany for perforated ulcer (oblique incision under right curvature). 
In 1947 symptoms recurred. On June 17, 1947 subtotal gastrectomy 
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(Polya) was performed; duodenal ulcer was demonstrated. One month 
after the operation epigastric pain recurred. Op. December _1, 19'17, 
roentgen examination showed typical peptic jejunal ulcer with hazel 
nut sized cruter (Kg» 1)* Ewald^s test uieRl sllO^Yed no free ucid (2 tests) j 
by the insulin secretion test (20 units given intravenously) free acid 
rose to n units, total acid to 92 units. On December 15, 1947 abdominal 
vagotomy (Dragstedt’s technique) was performed; ulcer ^yas de- 
monstrated in the jejunum 2 cm distal to the site of anastomosis; there 
was a nut-sized infiltrate and the tunica serosa was covered with a 
whitish coating. Segments, 2 cm in length, were resected from two 
large nerve trunks and a smaller one. The nerves were simply cut with- 
out ligature. The recovery was uneventful. The abdominal pain dis- 
appeared immediately after the operation. On the twelfth postoperative 
day roentgen examination showed no sign of ulcer (Fig. 2) and an in- 
sulin secretion test gave no free acid. 

For some time following vagotomy the patient wms annoyed 
by diarrhea after each meal, but this gradually changed, so that 
he had normal stools a couple of times daily. He w’as able to eat 
an unrestricted diet. At intervals he was discomforted by pain 
under the right curvature; this pain had been present since the 
operation in Germany, and was probably due to neuralgias in the 
scar from the operation there. He stated that he had become 
somewhat nervous sinee the vagotomy, but this condition had 
been markedly aggravated after an influenza in March 1948. He 
had a sensation as if the houses closed up when he wms walking 
the street, and might have attacks of cold sweat and wiping; 
during these attacks he had diarrhea. When he was seen on 
March 22, 1948 he stated that he Avas eating a regular diet and 
had no gastric symptoms. Blood pressure was found to be 130/75. 
Hospitalization for further examination was arranged. However, 
private troubles turned up, and on. April 4, 1948 he committed 
suicide by means of sleeping pills, four months after the vago- 
tomy. 

April 7, 1948, Autopsy: 

Weight 68 kg, length 170 cm, nutritional condition a little be ow 
normal. 

Esophagus: On the posterior surface the right vagus nerve could 
be traced to 1.5 cm above the cardia, where it ended in a slightly 
flask-shaped portion (Fig. 3). On the anterior surface the left vagus 
nerve extended down to 1.3 cm above the cardia, where it ended in a 
small irregular lump of fibrous connective tissue; in addition, to the 
right of the nerve trunk there was a thin strand; this anastomosed 

vagus nerve and ended caudally in a fan-shaped area 
ot fibrous connective tissue (Fig. 4), 
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Fig. 3. Posterior surface of the esoph- Fig. 4. Anterior surface of the esoph- 
[ [agus with the lower end of right agus with the lower end of left 

vagus nerve. vagus nerve. 



Fig. -5- Peptic ulc6r healed. 


St'o7hdc1i and Small Intestine: The pyloric portion of the stomach 
and first part of the duodenum had been resected according to the 
technique of Polya. Anastomosis had been established to the upper 
loop of’the jejunum. ’External inspection showed a smooth transition 
between the stomach and jejunum. Just caudal to the site of anas- 
tomosis a slight retraction of the tunica serosa on the posterior sur- 
face of the descending portion of the jejunum was seen. The tissue was 
soft to the touch. When the stomach and jejunum were cut open, a 








Fig. 6» Microscopic section of the ulcer. The mucosa regenerated 
with gland formation. 


Section of lower vagus end. No sign of regeneration. 



wi . ' 


Fig. 7, 



VAQOTOlir, REPORT ON AUTOPSY POUR MONTUS AFTER OPERATION. 2o7, 

sfelit depression in tlie mucosa, corresponding to the retracted area, 
was found. The folds of the mucosa were converging towards the site 
of the former ulcer, but the continuity of the mucosa was not broken, 
and there' were no signs of inflaihmatory processes in the circumference 

^^We^Lall not describe the other macroscopic findings' in detail as 
they were 'due to the lethal poisoning. 

The findings were as follows: 

Gastric resection performed after the technique of Polya. 

Vagotomy performed. 

Healed peptic jejunal ulcer. 

Acute stasis of the organs (due to medinal intoxication). 

Bilateral bronchopneumonia. 

Atheromatosis of the coronary arteries. 

Severe edema and stasis of the brain. • 


Histological Exaiuinatioiu 

Section of the Peptic Ulcer: The mucosa had regenerated everywhere 
in the ulcer, even though it was lower than the surroundings. The 
epithelium was cubical, rather irregular. It had developed into short 
tubular gland formations. The adjacent layers were cicatricial, fibrous 
with scattered stretches of non-striated musculature. As a whole the 
intestinal wall here was thinner than normal. There were scattered in- 
filtrates of plasma cells and lymphocytes (Fig. 6). 

A longitudinal section of the vagus ends and esophagus was made. 
The vagus ends were embedded in cicatricial connective tissue infil- 
trated by chronic inflamrnatidn, forming a fine capsule around the cut 
nerves. The nerve strands were somewhat irregular and plump, but 
the architecture of the nerve was otherwise well preserved (Fig, 1). 

The Esophagus, transected caudally to the vagus nerves Miowed nat- 
ural conditions. Only a single, very slender nerve strand could be de- 
monstrated in the tunica adventitia. 

It has thus been possible to demonstrate both macroscopic and 
microscopic healing of the ulcer, and no signs of regeneration of 
the vagus were found. 

It has been feared that following vagotomy a "nervous load” 
might arise owing to the blocking of the impulses from cerebrum, 
or that symptoms from other fields of the vegetative nervous 
system might develop. It cannot be categorically dismissed that 
such circumstances may have played a role in this patient. He 
was said to have been psychically normal prior to the gastric 
resection; during the war he worked in Germany and had been 
exposed to several air-raids, which got on his nerves. His com- 
plaints after the gastric resection made a rather neurotic impres- 

18 - — i82266, Acta cJiir. Scandinav. Vol, XCVIL 
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sion, SO that we were surprised at the presence of peptic ulcer. 
Thus he was not an ideal subject for vagotomy. After the ope- 
ration his nervous complaints were aggravated. The stomach did 
not trouble him any more, but he had attacks of tremors, anxiety, 
cold sweat, and diarrhea. It is an interesting thought that these 
attacks were perhaps equivalents of his previous gastric symptoms, 
or parallel vegetative disturbances, now with a predominant sym- 
pathetic touch. As already mentioned his blood pressure was nor- 
mal after the vagotomy; it has, however, not been measured du- 
ring an attack. 


Summary. 

G-astric resection was performed on a 61-year-old man owing 
to duodenal ulcer. Jejunal peptic ulcer soon developed. The symp- 
toms regressed following vagotomy, and roentgen examination 
showed healing of ulcer. Four months after the operation he 
committed suicide. Autopsy showed that the ulcer was healed, 
and there were no signs of regeneration of the vagus nerves. 
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Metal Ions as a Cause of Swelling after Local 
Anaesthesia in Dental Practice. 

By 

BENGT LUNDQVIST, NILS LOFGREN, HERBERT PERSSON and 

BERTIL SJOGREN. 


Before the local anaesthetic xylocaine, co-diethyl-amino-2, 6- 
dimethylacetanilid, was launched on the Swedish market at the 
beginning of the year it had been made the object of comprehen- 
sive pharmacological investigations (1) and had been subjected to a 
series of potency determinations and compared in this respect 
with procaine (2). It had also been subjected to careful clinical 
tests for a couple of years. The results, both in surgical (3) and 
dental (4) practice, were extremely good. No local irritation had 
been observed. When the preparation had been on the market 
for some time, it was therefore very surprising to find that in 
dental practice a local irritation could arise in the form of large 
doughy swellings, having the same appearance as had earlier 
been observed after the injection of certain procaine solutions. 

As these secondary effects only arose with certain dentists or 
in certain dental clinics, and then as a rule with a high frequency 
— in a number of cases almost regularly — , whereas the majority 
did not obtain any such reactions at all, we considered it probable 
that the cause was to seek in some circumstance connected with 
the care and manipulation of the hypodermic syringes, and not 
with the preparation as such. 

After detailed investigations, including chemical, biological 
and clinical tests, we have come to the conclusion that the for- 
mation of edematous swellings is due to the liberation of heavy 
metals, especially copper, feom the metal parts of the syringes, 
and that this complication may easily be avoided if the syringes 
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are cleaned, sterilized and kept lege artis, and if tkc solutions to 
he injected are not unnecessarily exposed in the syringes. This 
liberation of metal is not something specific for xylocaine-epi- 
nephrine solutions. It also takes place 'vvith procaine-epinephrine 
and is chiefly due to the acid reaction in the solutions, which is 
necessary for the conservation of the epinephrine. In the folloAving 
we shall give an account of the experiments carried out and the 
conclusions at which we have arrived. 


Chemical Investigations. 


A. Spectrographic Analysis. 

In two glass hypodermic syringes Avith metal plungers — one 
unused, the other used by a dentist AA^hose patients had had edema 
— “xylocaine-epinephrine 2 %”^ Avas alloA\'-ed to remain for 1, 
and 2^/2 hours, after which the orginal solution and the solutions 
exposed in the syringes were submitted to qualitative spectro- 
graphic analysis. No heavy metals were shown to be present in 
the original solution, Avhile the solutions from the unused syringe 
contained copper, nickel and traces of tin, and the solutions 
from the other syringe contained copper and nickel, in this case 
more copper than in the solution from the first-mentioned 
syringe. The quantities of metal increased Avith the time of expo- 
sure in the syringes. — Experiments were also carried out with 
specially prepared solutions not containing sodium ions — which 
might conceivably be a disturbing factor in the analysis — , but 
Avith the same results. — In our analyses Ave also looked for other 
metals, such as aluminium, lead, cobalt, chromium, manganese, 
molybdenum, platinum, silver, titanium and vanadium; but these 
were not shown to be present. Zinc was not found in these anal- 
yses, owing to the fact that traces of this metal sometimes are 
difficult to demonstrate spectrographically; but it was, on the 
other hand, shown in the polarographic analyses, which we shall 
discuss in the following. 


^ “Xylocaine-epinephrine 2 %” has pH 4 and the following composition: 


diethylaminoaoeto-2,6-xylidid hydrochloride 

epinephrine 

sodium chloride 

sodium pyrosulphite 

methyl-p-hydroxybenzoate 

distilled Avater to 


2.0 gm 

0.00125 gm (1 ; 80,000) 
0.6 gm 

0.05 gm 

0.1 gm 

100 ml 
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B. Polar ografliic Analysis. 

When the spectrograpliic analyses had shown that certain 
heavy metals could he liberated, quantitative polarograpliic 
determinations were carried out. The solutions were allowed to 
remain for different periods in syringes of different types new 
and used — , after which the content of the liberated metals, viz. 
copper, nickel and zinc, was determined. The majority of the 
experiments were performed with the trade-preparation xylo- 
caine-epinephi'ine 2 %”, but also a couple of procaine solutions^ 
of different composition and solutions not containing any local 
anaesthetic or sodium chloride were examined. All of these solu- 
tions had pH 4. — In order to investigate the importance of the 
degree of acidity of the solutions, a couple of experiments were 
carried out with a xylocaine-epinephrine solution of pH 5.6. — 
The composition of the solutions maybe seen from table 1, which 
also shows the results. The liberated amounts of copper and zinc 
Avere, with the xylocaine-epinephrine solution intended for prac- 
tice, of the same magnitude, or on an average about 0.0-3 mgm 
per ml, and greater than the amount of nickel. In one case (no. 7) 
it was only possible to show the presence of nickel; in another case 
(no. 6) also cadmium (0.01 mgm ± 25 %) was demonstrated, 
besides copper, nickel and zinc. The syringes in experiments nos. 
1 and 3 had been used by dentists in practice, who had repeatedly 
observed swellings in their patients after the injections. 

The amount of metal liberated from one and the same syringe 
with one and the same solution may be the same at different 
times (cf. experiments 1 and 6), but may also be somewhat differ- 
ent (cf. experiments 3 and 4), which is due to the fact that on 
different occasions the surface of the metal or the alloy may offer 
different conditions for attack. This makes it difficult to judge 
the results quantitatively with the different solutions. It would 
seem, however, that a solution containing procaine instead of 


^ F. i. we used "Injectabilo procaini dentale 2 %” according to the prescription 
pubbshed by the Royal Medical Board in tlie so-called “M. B. 1944”, see table 1, 
experiment 8. The solution has pH approximately 4 and the following composition: 


procaine hydrochloride . . . 

epinephrine solution 

potassium sulphate 

sodium chloride 

sodium pyrosulphite 

hydrochloric acid (normal) 


0.4 |ml 1=^3,000) 
0.2 gm 
0.O5 gm 
O.OS gm 


distilled water to 100 ml 
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xylocaine — but in other respects having the same constituents 
and the same pH — liberated metal to about the same extent 
as the corresponding xylocaine solution. The measurements were 
carried out at the same time and with xylocaine and procaine 
alternately (experiments 6 and 9, and 10 and 4 respectively). 
In the one case somewhat less metal was liberated with procaine 
than with xylocaine, but in the other the case was reversed. The 
liberation seems to be mainly due to the acid reaction (cf. experi- 
ments 6 and 2 at pH 4 and experiments 14 and 15 at pH 5.5); 
but the local anaesthetic contained in the solutions (cf. experi- 
ment 11), and the sodium chloride present therein (cf. experi- 
ments 12 and 13) make the metal parts of the syringes, to judge 
by all the evidence, more liable to attack. 


Biological Investigations. 

In the biological investigations attempts were made to deter- 
mine the local irritating effect of different metal- containing 
xylocaine-epinephrine solutions as well as of such solutions 
without the addition of xylocaine. The method used here has 
been described by Gronberg (5). According to this method, 
0.1 ml of the test-solution is injected between the two dermal 
layers of the rabbit’s ear. White rabbits are most suitable 
in this connection. The method is extremely sensitive, as it gives 
response to considerably weaker stimuli than those observable 
under clinical conditions in man. It is thus not possible to trans- 
late these results without further ado to the conditions obtaining 
for man, but on the other hand such a method has the advantage 
that it offers the possibility of a direct and quantitative com- 
parison between the irritating effects of solutions that under 
clinical conditions lie on either side of the threshold of irritation. 
In order further to increase the sensitiveness of the reaction, we 
began, after a number of preliminary experiments with the dose 
recommended by Gronberg, 0.1 ml, to use double this volume, 
or 0.2 ml. 

The macroscopic picture that one obtains, if the injected solu- 
tion has an irritating effect, consists in a reactive "inflammation 
which may manifest itself as a reddening, a swelHng (with or 
without edema), and the appearance of blood-extravasates. Where 
the effect is stronger, necrosis and in some cases perforation of 
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the ear may arise. Histologically, one observes first edema, wMcb 
is then followed by inflammatory cell-infiltration etc. 

The local reaction after the injection of a copper containing 
solution to which had been added epinephrine (0.05 mgm Cu 
as CUCI 2 . 2 H 2 O per ml + epinephrine 1 : 80,000 in physiological 
salt solution with pH 4) was not very different from that which 
was obtained after the injection of the trade preparation "xylo- 
caine-epinephrine 2 %” to which had been added copper in the 
same concentration as in the xylocaine-fxee solution. It consisted 
in a reactive “inflammation” manifesting itself above all in a 
relatively pronounced hyperemia, which was always accompanied 
by hemorrhages. In addition to this, there was a more or less 
pronounced edematous swelling. The reaction appeared relatively 
slowly and remained for a long time. The hemorrhages, especially, 
required a considerable time for their absorption, on an average 
about 12 days. Copper-containing solutions of the same concen- 
tration as those referred to above but without the addition of 
epinephrine gave a weaker reaction than those containing epi- 
nephrine, probably owing to the fact that in these cases the copper 
was not retained for an equal length of time at the place of injec- 
tion. 

An addition of nickel (0.05 mgm Hi as Ni(N 03 ) 2 . 6 H 20 per ml) 
to the epinephrine-containing copper solutions had scarcely any 
significance. Nickel (0.05 mgm per ml) together with epinephrine 
or xylocaine-epinephrine did, however, give a certain irritation, 
manifested in a clear tendency to swellings and hemorrhages. 
The extent, intensity and duration (on an average 4 — 5 days) 
of the reaction were, however, considerably less than in the case 
of copper. — Zinc (0.05 mgm as ZnCb per ml) together with 
epinephrine gave rise like nickel, to, amongst other things, swel- 
lings. The duration of the reaction (about 2 days) was considerably 
shorter than in the case of nickel. It is thus clear that the injurious 
effects of nickel and zinc are comparatively insignificant in 
relation to those of copper. 

In the histo-pathological examinations of ears into which 

xylocaine-epinephrine 2 %” copper had been injected the 
picture of a very pronounced, in part hemorrhagic edema together 
with marked lymphoplasmoleucocytic cell-infiltration was ob- 
tained. 

If before the experiments the animals were prophylactically 
treated with 2,3-dithiopropanol (BAL), which, as we know, has 
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the capacity to bind and thus render innocuous a number of heavy 
metals, the reaction after the injection of the copper-containing 
epinephrine solution was weakened. Similar results were obtained 
by adding thiosulphate to the copper-containing solution. 

In these experiments we used the trade preparation “xylocaine- 
epinephrine 2 %” as a control. It gave a weak and insignificant 
reaction, which very soon receded. The reaction in this case is 
probably to be ascribed to the acid character of the solution, as 
the conserving and epinephrine stabilizing substances in the exist- 
ing concentrations proved in special experiments to be without 
any significance. Nor did xylocaine alone in a neutral solution 
give any reaction. 

In this connection it may be mentioned that procaine-epi- 
nephrine prepared according to the same formula as xylocaine- 
epinephrine gave a noticeably stronger reaction than the latter, 
which manifested itself especially through a high frequency of 
hemorrhages and the considerably longer time it required for 
complete healing. 

We have only been able to give the main lines of the com- 
prehensive experiments carried out. A more detailed account will 
be given later (6). 


Clinical Investigations. 

In the first experiment 0.04 mgm copper (in the form of the 
chloride) and 0.01 mgm nickel per ml (in the form of the nitrate) 
were added to the trade preparation “xylocaine-epinephrine 2 %”, 
which was then injected immediately afterwards — within about 
1 hour after the mixing — in 21 healthy persons. The injected 
volume was 2 ml; the whole amount was administered at once. 
The injections were made in the left upper jaw between the ca- 
nine and the first premolar. By way of control, 2 ml of the same 
solution, but without the addition of the metal salts, was injected 
at the same time between the same teeth on the right side. Den- 
tists are unanimous in considering swellings to arise especially 
easily in these regions of the upper jaw. 

The results are given in tabular form in table 2. On the left 
side, where the “poisoned” solution had been injected, greater 
or lesser swellings arose in all cases; on the other hand, there was 
not a single swelling. The swelling appeared as a rule after some 
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hours, in a number of cases not until after the lapse of one day, 
and it generally remained for 3—5 days,. It was always distinctly 
observable, in several cases very strongly pronounced. In appear- 
ance the swellings were soft or doughy; in about half of the cases 
they were somewhat tender when pressed. It was also of interest 
to note that the duration of the anaesthesia was 'in every case 
shorter than on the control side, which may possibly have been 
due to an increased rate of inactivation of the epinephrine through 
the added metals. Such a catalytic effect of certain heavy metals 
has, of course, been observed before. According to the tests car- 
ried out, however, the epinephrine in the solution used by us was 
not destroyed in vitro until after a couple of days. 

In the experiments on animals the injury to the tissues was 
clearly observed also after the injection of only copper-containing 
solutions. It was, however, necessary to administer epinephrine, 
which, as we know, delays the resorption, in order to make the 
reactions more pronounced. In a series of experiments on 10 
persons, therefore, the xylocaine and other constituents in the 
original solution, with the exception of epinephrine and sodium 
chloride, were excluded. These tests were carried out with a 
physiological salt solution of pH 4, to which epinephrine in the 
concentration 1 ; 50,000 and 0.0.5 mgm copper per ml were added. 
In other respects the method was the same as in the preceding 
experiments. 

The results are given in table 3. Also in this series of experi- 
ments, a swelling of the type referred to appeared in all persons. 
A further reaction in the form of ache, moreover, was noted in all 
cases, which is not surprising in view of the fact that the solution 
did not contain any anaesthetic. Where the injection was made in 
other parts of the body, e. g. in the arm, a heavy ache was obtained 
but no swelling. 

In a similar series of experiments on 10 persons, with only 
zinc to an amount of 0.05 mgm per ml (in the form of the chloride) 
and with epinephrine and physiological salt solution as in the 
preceding experiments, the reaction was very slight, only 40 % 
of the cases reacting with an inconsiderable — scarcely observ- 
able swelling, which quickly receded. Practically all the cases, 
however, reacted with an ache in the injection- area and with 
severe headache. 

Nickel, which is liberated from the hypodermic syringes in 
smaller amounts than copper and zinc, was also tested, but in a 
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lower concentration, or 0.01 mgm per ml (administered in the 
form of the nitrate). The number of persons and the experimental 
conditions were in other respects the same as in the tests with 
the other metal ions. None of the cases showed any swelling after 
the injection of the nickel-containing solution. With higher con- 
centrations it would doubtless have been possible to produce a 
certain degree of swelling also with nickel — the experiments on 
animals indicate as much — , but as larger amounts of nickel do 
not occur in actual practice we considered further experiments 
superfluous in this connection. 

In further experiments with metal-containing solutions the 
conditions obtaining in practice wmre produced by retaining the 
injection- solutions in the syringes for a longer or shorter period 
before the injection. Two solutions were used in the experiments, 
namely “xylocaine-epinephrine 2 %”, and the previously men- 
tioned procaine-epinephrine solution according to "M. B. 1944” 
(see note on p. 241) — both with pH about 4. In the one series 
we used a new all-metal syringe of Swedish manufacture (no. 3 
in table 1), and in the other an original Fischer syringe. The injec- 
tions were made on the one side of the upper jaw at the canine 
or one of the premolars; the controls, with solution taken direct 
from the packing, at the corresponding place in the other half of 
the jaw. 2 ml was injected each time. The swellings which arose 
were of exactly the same appearance as in the preceding experi- 
ments. The time for the occurrence of the reaction and its duration 
were also as before. In no case was there any swelhng on the side 
where the control solution had been injected. 

From table 4, which shows the results with the all metal syringe, 
it appears that even after such a short period of exposure as 10 — 15 
min. sufficient metal has been liberated to give rise to an irritation. 
For the rest, it is not necessary for the syringe to be filled with 
solution during the exposure. It is sufficient if traces of the solu- 
tion are left, and then mixed with fresh solution. Even such small 
amounts as may remain from an earher injection are enough. This 
will be readily understood if one bears in mind that only a shght 
amount of solution, or a “fluid film”, is needed to cover the sur- 
face of metal from which the liberation takes place. — All this 
obviously applies to both the xylocaine and the procaine solutions, 
between which there were no definite differences. 

In the experiments with the other syringe the results were a 
good deal more favourable. From table 5 we see that as long as 
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the syringe %vas new and in good condition, it was not possible to 
produce any swellings with the xylocaine solution, even after 
such a long period of exposure as 2 hours. When the nickel plating 
on the plunger and the metal end-piece had been artificially 
impaired — in order to reproduce the conditions in a much used 
instrument — , swellings appeared with both the solutions, though 
only after an exposure of 45—60 minutes. This syringe was thus 
of considerably better quality than the all-metal syringe used, 
which we would designate as unusable in dental practice. 

The results attained are also confirmed by a number of other 
observations, one of which especially deserves to be mentioned. — 
At a clinic with a high frequency of side actions it had been 
customary to fill several syringes at once in order to save time 
(among these syringes was also no. 1 in table 1); these were then 
used in the course of the day. The syringes were, moreover, 
cleaned and boiled only once a day. If it proved necessary to use 
a syringe several times, only the needle was changed. After the 
technique had been rectified in these points, 10 of the previously 
treated patients were called in at our request for renewed injec- 
tions. All of them had previously always reacted with swellings, 
as a rule several times — in one case as many as four times — in 
succession. — In no case were any local reactions now obtained, 
not have there been any such at this clinic in the sequel. 

It might be remarked that the volume of the injected solution 
might play some role in the appearance of the swellings. The possi- 
bilities of absorption of larger volumes of liquid might seem limit- 
ed in the areas here in question, especially if the solutions con- 
tain epinephrine. For infiltration anaesthesia with the 2 % 
solution 1 — 1,5 ml is a sufficient amount. In 20 cases, however, 
we injected 3 — 4 ml at once and in the same place without any 
side actions. 


Discussion. 

We have shown experimentally that acid solutions of the local 
anaesthetics xylocaine and procaine may liberate metals — cop- 
per, nickel and zinc from the hypodermic syringes, and that 
such metal-containing solutions give rise in the rabbit’s ear — 
which is an extremely sensitive test-object — to tissue-injuries, 
especially serious with solutions containing copper ions. The injec- 
tion of such solutions in the jaws gives rise after some hours to 
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characteristic local reactions in the form of swellings which remain 
for several days. These are of precisely the same type as those 
observed in dental practice. Of the metal ions studied, especially 

copper has proved apt to produce the swellings, but also zinc 

though only in a slight degree — may produce the same secondary 
effect. In the concentration in which it may occur in practice, 
nickel does not give rise to swellings. From our experiments it 
would seem that the reaction is mainly due to a direct toxic 
effect of the liberated metals. That in minimal concentrations 
copper may have toxic effects — so-called oligo-dynamic action •— 
on certain lower plants has been known since von Nageli’s (7) 
investigations; and the observation has been confirmed on other 
and higher organisms by, inter alia, Naumann (8). A toxic effect 
has also been clearly observed in tissue cultures (9). We have 
not, however, found any description of effects resembling that 
studied here in the literature. It is not out of the question that 
also other factors besides the toxicity of metals may play a 
certain role, for example, conversion products of the epinephrine, 
to which an injurious effect may possibly be due (inactivation 
of the epinephrine is catalyzed by the metal ions). Xylocaine as 
such, sodium pyrosulphite and the disinfecting agent methyl 
parahydroxybenzoate — in the concentrations in which they 
occur in the trade preparation — are not the cause of the swellings, 
nor is the xylocaine-epinephrine solution in its entirety. 

That procaine may give rise to swellings is nothing new for 
those engaged in dental practice. In the Swedish literature there 
are also a couple of works dealing with this problem (10, 11). 
Brynolf (10) used five solutions of different composition, and 
got swellings of the same type as that described here with all the 
solutions except one. This author also discussed the significance 
of the addition of pyrosulphite. One of the solutions used, prepared 
according to a recipe by Eingstrom (12), did not contain sulphite, 
but also this solution gave rise to side actions. Eingstrom himself, 
however, did not obtain any swelling from this solution (13). The 
solution that in Brynolf’s practice did not give rise to a swelling 
had pH about 6.5, while the other solutions, including Eingstrom s 
had pH about 4, according to our control. Brynolf considered 
that the degree of acidity might be of a certain significance, but 
she presumably overlooked the fact that “novocaine-corbasil 
in cartridges, which did not give any local reactions, had pH 
about 4. Another interesting observation is the fact that the 
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anaesthesia was better with the solution that did not give rise 
to any side actions, than with the other solutions. This, of course, 
is precisely in agreement 'ivith our observation of a less satis- 
factory anaesthesia with the metal containing solution. The hydro- 
gen-ion concentration in unbuffered solutions, on the other hand, 
plays no role for the time of onset of the anaesthesia or its duration, 
according to recent investigations (2, 14). We do not, it is true, 
know what syringes were used in Brynolf’s investigations, but 
everything indicates that in this case, too, it was a cjuestion of 
a metal effect. Also concerning the other investigation men- 
tioned (11), dealing with the cause of swellings after the use of 
an acid (pH about 4) procaine solution in military dental clinics, 
there is nothing to contradict our interpretation. 

It is clear that swellings and other local irritation may be con- 
ceived to arise also from other causes than metal effect, e. g. in 
poor nutritive and circulatory conditions, in connection with in- 
flammatory processes, with oversensitiveness to one or another 
constituent in the solutions, with the use of unsterile solutions 
and syringes, with the use of an unsuitable preserving liquid, 
after mechanical tissue-injuries and so forth. 

We consider, however, that the main cause of the swellings after 
the use of xylocaine has been explained adequately by the experi- 
ments we have carried out. Even if the actual mechanism for the 
effect of the metals is unknown, it has in these cases nevertheless 
l)een the liberated metals, chiefly copper, that have given rise to 
the complications. In practically all the cases of swelling after 
xylocaine that we have had the opportunity of investigating — 
we have not had occasion to deal to the same extent with the 
complications with procaine —, it has been possible to trace the 
cause to a metallic impurity; and after elimination of the source 
of the trouble the swellings have not appeared. The majority of 
dentists, however, have not observed any swellings in their 
patients, which must be considered to be due to their care of 
their syringes. A good example of this is provided by the dental 
treatment of school- children in Gothenburg by a group of 36 
dentists, who have performed about 8,000 injections without 
a single case of swelling (15). 

Ho'w then, should the hypodermic syringes be cared for in order 
to avoid the complications referred to? .When one knows the 
cause, the procedure becomes ob'vious. One must not, as in some 
clinics, allow the solution to remain for a longer period in the 
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S3rringes, and one must not leave any traces in the syringes or the 
needles between the injections, for even small amounts of fluid 
may cause the .metal parts of the instrument to be attacked. If 
the syringes are rinsed with alcohol or some other such agent 
then used fluid must not be squirted back into the container 
with syringes. One must not dry-sterilize syringes or needles 
without previously cleaning them, and one must of course not 
squirt back solution that has not been used into the vial once it 
has been taken into the syringe, which has also occurred. Instead, 
the solution should not be taken into the syringe until just before 
it is ready to be used. This does not mean that one need be in 
any way hurried. If the syringe is of good quality, one can, as 
our experiments and our experience show, take plenty of time. 
When the injection has been given, if one wants to keep one’s 
syringes in good condition, one should draw up a little water 
several times, so that the needle and also the nozzle are roughly 
rinsed. If one takes this httle bit of trouble, the more careful 
cleaning may be postponed until a suitable occasion; otherwise, 
it should be done as soon as possible after use, to avoid corrosion. 
For the more thorough cleaning one should first squirt all the 
solution out of the instrument — if this has not already been 
done — , after which the syringe is taken to pieces. Each part is 
then rinsed separately, before sterilization by boiling takes place. 
After the sterilization the syringe may be put in preserving fluid 
if this is used. It is preferable to use a special vessel for boiling the 
syringes, and not to mix them with other instruments. The water 
in this vessel should of course be changed each time. As regards 
injection-syringes, those made entirely of glass are to be preferred, 
and in this case the above procedure for cleaning can be con- 
siderably simplified. Fischer and record syringes are also good, 
but they should be of good quality. All-metal syringes, on the 
other hand, should not be used. 


Summary. 


Thorough chemical, biological and clinical tests have been 
carried out to ascertain the cause of the swellings sometimes 
occurring in dental practice after the injection of local anaesthetics. 

In the chemical investigations, including spectrographic and 
polarographic analyses, it is shown that acid solutions of xylocaine 
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and procaine liberate in certain circumstances small amounts of 
copper, nickel and zinc from hypodermic syringes made entirely 
or partly of metal. 

According to the biological determinations carried out upon 
an extremely sensitive test- object — the ear of rabbit , solu- 
tions containing these metal ions give rise to tissue-injuries. 
These are especially pronounced after the injection of solutions 
containing copper, but are comparatively insignificant after 
nickel and zinc. 

In the clinical experiments it is shown that copper-containing 
solutions with or without anaesthetic, and acid solutions of 
xylocaine and procaine that have for a certain time been exposed 
in the syringes before the injections give rise to swellings of the 
same type as those observed in dental practice. They appear after 
some hours and remain for several days. In the concentrations in 
which according to the chemical analyses these metals may occur, 
zinc and nickel cause slight or no injury. 

The results obtained are discussed, and practical instructions 
are given to avoid this complication. 
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Table 1 . 

Polarografliic Determinations of the Amount of Metal Obtained from Different Hypodermic SyrUiges with the Use 

of Different Solutions, 
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Same as in experiment 1. I 2 | 0.04±10 % lo.005:i:50 %| 0.05^10 % 



25:3 



and 13. 






During first hours after appearance of swelling ache 
in left cheek. Tenderness persisting for 3 days. 
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Table 3. 

Results after _l}ie Injection of 2 ml Phjsiological 8aU Sohition to toMch had been added 0. 


256 


LUNDQVIST, LSfSRBN, PE.RSSON AND, SJSQREN. 




LOCAL AXAKSTIfKSIA IX DKXTAL PP.ACTICK. 


257 


Tnblc 4. 

Iijler the Injection of 2 mJ ‘^Xjjhcainc-Epincplirinc 2 %’’ and 2 ml 
J’ro'^oinC'JIpincphTine J^rf;pccfh'chJ, 'icliicli had been exposed i7i a New 
(iinu<rd) All-metal Hypodermic Syringe (no. 3 in table 1) for Different 
Periods before the Injection. 


Kxperi- 

nu-nt 

s 

; 'J’imo of cxposTiro 

i 

Degree of swelling 
! 0 = no swelling 

raodernto swelling 
+ 4- — strong swelling 

A, ^'XtfJocainc^f.pinrphnnc 2 %” 

; 

: r >2 

; 10 inin. 


r.3 

^ la min. 

++ 

iA 

1 la min. 

0 

, na 

! 3a min. 

+ 

: r>r» 

‘ja min. 


I :u 

: AT) min. 

4* 


! 70 min. 

+(+) 

a!) 

; SO min. 

+ 

f m 

145 min. 

4^ 4* 

1 iU 

1 

2 IvT^. xvUU Irncei^ from a previons 
fillincr, thcreaflor 3 min. fresh 

< solution. 




( 

1 Ih Prorni 

nK-rp\ntphrh\r rtc<*or{fin ;7 to "J/. /?. 

j Wl 

i 15 min. 

4- 

t G3 

1 1.5 min. 

4- 

1 20 min. 

+(+) 

; Ga 

2a min. 

4*4* 

! I»U 

1 .30 min. 

++ 

h( 

1 30 min. 

- 1 - 4 - 

+(+) 

' 40 min. 

' G'3 

i 45 min. with traces from n previous 
filiinf!^ thereafter immediate injection 
; of fresh solution. 
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Table 5. 

Results after the Injection of 2 ml ^^Xylocaine-E'pinephrine 2 %” and 
Procaine-Epinephrine Respectively, which had been exposed in a Fischer 
Hypodermic Syringe for Different Periods before the Injection. {The 
Syringe had not Previously been used. Before Experiment no. 78 the 
Syringe was Intentionally Impaired; the Experiments nos. 78 — 88 were 
performed after this Change.) 


Experi- 

ment 

Time of exposure 

Degree of swelling 

0 = no swelling 
+ =r moderate swelling 
+ + = strong swelling 

A. Xylocaine-e'pineplirine 2 %” 

. 

70 

5 min. 

0 

71 

40 min. 

0 

72 

45 min. 

{+) 

73 

60 min. 

0 

74 

60 min. 

0 

75 

70 min. 

0 

76 

130 min. 

0 

77 

4 hrs. with traces from a previous 
filling, thereafter 5 min. with fresh 
solution. 

0 

78 

25 min. 

0 

79 

60 min. 

(+) 

80 

60 min. 

+ 

81 

60 min. 

i + + 

1 

B. Procaine^epinephrine according to *'M. B, 194P^ 

82 

20 min. 

0 

83 

30 min. 

0 

84 

45 min. 

+ 

85 

45 min. 

0 

86 

50 min. 

0 

87 

50 min. 

+ 

88 

60 min. 

+ 




From the Coastal Hospital at RefsnsES, Denmark. 
(Senior Surgeon: JOHANNES Mbybr, M.D.) 


On the Formation of Calculi in the Urinary 
Tract of Patients with Osteo-articular 
Tuberculosis.^ 

By 

JOHANNES MEYER and ELSE MOGENSEN. 


The calculi in the urinary tract which we are going to deal with 
today are stones formed in non-inf ected urine. If an exact distinction 
between these stones and such as are formed in urine infected 
with urea-splitting bacteria is not made in a work dealing with 
the pathogenesis and treatment of calculi in the urinary tract, 
then false conclusions will be arrived at. 

In spite of numerous endeavours we have, as yet, not managed 
to elucidate the pathogenesis of calculi formed in non-infected 
urine — the formation of the so-called 'primary calculi. 

One school of investigators have held the view that the cause 
of the stones had to be sought in disturbances of the content of 
colloidal substances in the urine. Another school believed to find 
the cause in changes of the content of crystalloid constituents in 
the urine — such as calcium, phosphorus, oxalic acid etc. Lastly, 
the American Randall^ has more recently drawn attention to 
the frequency of small calcified plaques in and upon the renal 
papillae, and believes thus to have found the first stage of the 
calcuH in the urinary tract. In contrast with the two other schools 
mentioned above, Randall need not reckon with changes in the 
composition of the urine as contributing to the occurrence of the 
stones, since the plaques grow — at first fixed on the renal pa- 

^ Read before the Danish Society of Surgeons. 

Congress of the International Society of Urology, Now York 
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pilla, later freely in the renal pelvis — exclusively by means 
of precipitations from the quite normal urine. 

This is just the attractive part of Randall’s theory, as an 
important reason why we have been unable to agree upon the 
pathogenesis of the calculi in the urinary tract just is that, 
generally, it has been impossible to demonstrate any change 
whatever in the composition of the urine of patients with primary 
calculus-formation in the urinary tract, in spite of the fact that 
such stones are constantly added to by fresh layers. 

What are then the conditions of the precipitation of the cal- 
culus-producing substances from such quite normal, clear urine? 

The question may be briefly answered as follows: 

When urine is considered a simple aqueous solution of different 
salts, a careful computation shows that normal urine is moder- 
ately supersaturated with regard to the salts present in the con- 
cretions in the urinary tract: The supersaturation is not so great 
but that it is fully comprehensible that normal urine may remain 
completely clear without any sediments for a long time. On the 
other hand, the supersaturated condition of the urine explains 
without any difficulty that a concretion may grow in quite 
normal urine — the calculus acting as a crystallization centre in 
a supersaturated solution. 

But this fact that calculi in the urinary tract may grow, and 
generally do so, in a completely normal urine, must necessarily 
lead to the conclusion that the actual pathological phenomenon 
of the genesis of concretions in the urinary tract is the formation 
of the stone nucleus and the retention of the small new-formed 
stoiie nucleus in the urinary tract. The further development of 
the stone nucleus takes place under quite normal conditions in. 
urine and in the urinary tract. 

The essential problem in the pathogenesis of these calcuh will 
then be: How does the formation of the stone nucleus take place? 

Randall’s theory may be correct but is very difficult to 
prove, at any rate clinically, as the first stages of the calculus- 
formation will then evade observation. In 1927^ we dealt with the 
problem of the pathogenesis of the primary calculus-formation 
and made — as a mere hypothesis — the supposition that the 
formation of the stone nucleus took place as a consequence of 
transient changes in the content of crystalloid constituents in the 
urine, with a resulting vigorous and dense sediment-formation, 

* Johannes Meyek: Z. f. k li n . Medizin 111, 613, 1929. 
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and under coniiiions favouring a retention of minute lumps o 

crystals in tlie urinary tract. , x i 

It is olivious now that if an attempt has to be made to clear 
up the cause - or causes - of stone nucleus-formation by means 
of clinical examinations, we must concentrate our investigations 
on the urine and the state of the urinary tract m fatients who,^ 
clinically, display the 'picture of a constant formation of stone nuclei 
— i e. patients who during repeated attacks of ureteral cohe 
constantly pass small concretions and lumps_ of crystals. 

Such patients are not numerous — in particular the)’^ are only 
rarely met with in hospital, and that for a short period. Only 
special circumstances cause such patients to be seen in hospital 
in any great number and for a longer period, when a closer ex- 
amination will be possible. 


In the following we shall account for a series of examinations 
we have succeeded in performing on a group of such patients. 

In the course of the years 1928 to 1939 a number of 34 adult 
patients in the “Kysthospitalet paa KefsnEes” displayed signs 
of concretions in the urinary tract. In practically all the cases 
the calculous affection manifested itself by repeated typical at- 
tacks of ureteral colic, most frequently followed by the discharge 
of small calculi. 

As a rule, all symptoms of the presence of calculi then dis- 
appeared. Only in a small number of cases — a total of 5 patients 
— larger calculi had to be removed later on by operation. 

The distribution of stones in the different categories of patients 
in the coastal hospital will appear from Table I: 


Tntlo I. 


Occurrence of Urinary Calculi in Adult Patients Treated at the 
Coastal Hospital, Befsnoes, 1928! SO. 



Total 

Patients with calculi in 
urinary tract 


Number 

% 

Patients xoith extrapulmonal tuberculosis^ * . 

748 

34 

4.5 % 

Patients with tuberculosis^ in joints and bones 
Patients with iuberciddsis^ in the veriebral\ 

312 

34 

10.9 % 

column, the pelvic hones, Mp^ and hnee-joint 

176 

34 

19.4 % 

^ Including a small number of patients Iritb non-tuberoulous disorders. 
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It will be seen that tbe 34 patients suffering from calculi con- 
stitute 4.5 per cent, of all tbe patients treated in the coast hospital. 

It will moreover appear that all the 34 patients suffering from 
calculi were to be found among patients with processes in joints 
and bones — but among the considerable number of patients 
with tuberculosis of the soft parts, signs of calculi in the urinary 
tract were never observed. Further, it appeared that the calculi 
only occurred in patients with processes in the vertebral column, 
the pelvis and the big joints of the lower extremities. In about 20 
per cent, of the cases these localizations were complicated with 
calculi in the urinary tract, while they never occurred in case of 
other localization of osteo- articular tuberculosis. In 3 per cent, 
of the cases the stones were so large that they had to be removed 
by operation later on. 

The whole of this picture corresponds well to what has been 
communicated from other hospitals — e. g. by Paus from the 
Martina Hansen’s Hospital near Oslo,^ by Key® et al. 

Is it possible in these patients suffering from calcuh — possibly 
in other patients with the said localizations of osteo-articular 
tuberculosis — to demonstrate deviations from the normal as 
far as urinary tract and urine are concerned, deviations which 
can account for the production of stone nuclei that is going on? 

First, the urinary tract: 

All the said patients who were suffering from calculi have 
been submitted to confinement to bed of long duration — many 
of them exclusively in the dorsal position. Treatment with confine- 
ment to bed averages about one year in the 34 patients before 
the symptoms of the presence of calculi appeared. This particular 
posture of the urinary tract must, of course, materially favour a 
retention of possible precipitations in the urine — and the forma- 
tion of the precipitations as well. It should, however, be noted 
that many eases of tuberculosis of the soft parts have also been 
treated with confinement to bed of long duration. Thus, in the 
course of the years 1937 to 1945, a total of 31 oases of tuberculous 
salpingitis and peritonitis were treated with confinement to bed 
averaging 11 months, without developing any calculi. StiU, the 
immobilization in the dorsal posture was undoubtedly more 
absolute in patients with spondylitis and coxitis than in those 
suffering from tuberculosis of the soft parts. 

^ Norsk Magasin f. Ia3gevidenskab 3, 2260, 1939. 

2 British Medical Journ. I, 1150, 1936, 
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In 9 of the patients -with calculi we could moreover ascertain 
the' presence of local p-ocesses — abscesses of the psoas and the 
like — which may have favoured the retention of precipitations 
in the urinary tract. It must, however, be added that the per- 
centage of such local processes was still greater in patients with 
tuberculosis of the soft parts — e. g. in cases of salpingitis and 
peritonitis — who, as a rule, had large firm swellings and in- 
filtrates in the pelvis minor. 

There can thus be no doubt that the possibilities of retention 
of small sediments in the urinary tract were far greater in the 
patients with calculi than in normal persons out of bed, whereas 
such difference could not be demonstrated with certainty be- 
tween the patients with calculi and those with severe tuber- 
culosis of the soft parts who did not develop any calculi. 

But how about changes in the composition of the urine? 

In measuring a number of about 1,400 urines of the 24 hours 
it appeared that the diuresis of patients — wth osteo-articular 
tuberculosis and with affections of the soft parts (both in bed 
and out of bed) — on an average was lower by about 14 per cent, 
than that of normal persons out of bed. The diuresis of patients 
suffering from calculi was not loAver than that of patients of the 
remaining categories. Such decrease of the diuresis will presum- 
ably be tantamount to a general increase of all the concentrations 
of the urine — still, not so great as one might be inclined to believe. 
For the concentrations of the urine are not inversely proportional 
to the diuresis, as the quantities in grammes in the 24 hours 
decrease and increase with the diuresis. The cause of the reduced 
diuresis that has been ascertained is presumably the intense evap- 
oration of water from the surface of the body produced by an 
energetic sun-, light- and open air-treatment. 

In examinations of the diuresis a difference was thus also 
ascertained between patients and normal persons — but not 
between patients with and without calculi. 

The next question is whether there were other changes in 
the concentration of the urine which might be in causal relation- 
ship to the formation of stone nuclei. 

Forty-eight of the small concretions passed by the patients 
were analysed by means of roentgen spectrography. It appeared 
that primarily they all contained calcium oxalate — either as 
sole constituent or combined with smaller proportions of calcium 
phosphate. Calcium was thus a constituent common to the pre- 
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cipitated substances and, consequently, an examination of the 
calcium concentration of the urine had to be the main object 
of a closer analysis of the urines of our patients. In addition, an 
examination of the phosphoric and oxalic acid concentrations 
and of the hydrogen ion concentration might be of interest when 
estimating possibilities of precipitation of the substances found 
in the calcuh. 

An examination of these concentrations in patients with and 
without calculi did not, however, show any safe difference between 
the two groups of patients, but in the course of our considerations 
of this discouraging result an important fact was, however, 
realized: 

In practically all cases the symptoms of calculi appeared in 
the course of, or in direct connection with, the 'periods of the os- 
seous affection when progressive decomposition of the hone could 
be observed in the X-ray — or, in other words, in connection with 
the so-called “active” stage of the affection of the bone. 

The supposition then suggested itself that, somehow or other, 
there was a causal relation between this well-defined period in 
the course of the disease and the calculus-formation. If so, an 
examination of the urine concentrations just during that period 
might possibly afford interesting information when the results 
were compared with those of similar examinations made during 
other periods of the disease and in patients without any affection 
of the bone. 

The reason why the examinations of the urine of patients 
suffering from calculi had not afforded any information of interest 
was presumably that the analyses had often been made at an 
advanced stage — long after the ureteral colic had ceased. 

Therefore the urine was now examined in a great number of 
patients with osteo-articular tuberculosis — whether they were 
suffering from calculi in the urinary tract or not — and the results 
of analysis arrived at were then considered in relation to the 
active and inactive periods of the affections of the bones, such as 
they appeared from long series of X-rays clearly showing the 
course of the disorder of the bone. In addition the urine was 
examined in a number of patients with tuberculosis of the soft 
parts. 

• We shall now show you the results of our examinations (Fig. !)• 

This shows the maximum concentrations of calcium in a 
number of 3 X 24 hours’ urines of normal persons and of different 
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mg Ca per litre 


Pig. I. Maximum concentrations of calcium in 3 X 24 hours’ urine. 

The four hatched areas (I, II, III and IV) are composed of a series of co- 
ormnated rectangles the base of which corresponds to a definite concentration 
in rval on the absciss, and the height of which states the percentages of the 
tue patients m the group whose maximum calcium concentration in 3 x 24 hours’ 
urine is withm the interval stated on the absciss. 

The four hatched areas become equally large, as they all represent 100 per 
® patients m the group in question, 

ni^ /xttL stated in per cent, represent the fraction of the area that is under 

haa m Ca per litre {, e. the fraction of the patients in the group that 

fn concentrations of more or less than 330 mg. Ca per litre 

in X 24 hours urmes. 
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groups of patients (all the persons examined had an ordinary- 
mixed diet). It will he seen that in normal persons the maximum 
calcium concentration never exceeds 330 mg. per litre. This is 
in complete conformity with similar examinations communicated 
in the literature. Lbrichei has thus pointed out that in the urine 
of normal persons the calcium concentration fluctuates within 
rather narrow limits — irrespective of the calcium content of 
the diet. No doubt, it can be properly maintained that the normal 
calcium concentration only in extremely rare cases will exceed 
about 330 mg. per litre. 

If we then include all urines of the 24 hours in the statement 
(and not only those with maximum calcium concentrations), 
reckoning with the number of urines of the 24 hours instead of the 
number of patients, then the picture is the same in principle (Fig. II). 

None of the urines of the 24 hours of normal persons contain 
more than 330 mg. calcium per litre — whereas 55 per cent, of 
urines of the 24 hours collected during active periods of osteo- 
articular tuberculosis contain more than 330 mg. calcium per 
litre. In the course of inactive periods the concentration approaches 
the one found in normal persons, while the cases of tuberculosis 
of the soft parts with regard to the calcium concentration in the 
urine are still somewhere between the two groups of osteo-articular 
tuberculosis — however, nearest to the cases of active osteo- 
articular tuberculosis. 

The picture of the variation of the calcium concentration 
becomes most perfect when the figures are arranged, not only in 
relation to the different groups of the disease, but also in relation to 
the course and treatment tvith confinement to bed -within the different 
groups of the disease. 

Table II is such an arrangement of the figures. As already 
mentioned, it has considerable advantages but also the draw- 
back that the number of urines of the 24 hours forming the basis 
of computation for the individual figure becomes far smaller 
and this is seen in several figures of the table. 

Here, as in the other tables, it will be seen that no urine of 
the normal persons out of bed contains more than 330 mg. calcium 
per litre. 

In patients with active tuberculous processes in joints and bones 
no less than 74 per cent, of the urines of the 24 hours contained 
more than 330 mg, calcium per litre during the first 6 months 

^ R. Lebichb: Physiol, et pathol. du tissu osseus, Paris 1939, p. 359. 
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127 24-bonr urines from 
normal persons 



404 24-honr urines of 
active periods in pa- 
tients with osteo-ar- 
ticnlar tuberculosis 


in 

623 24-bonr urines of 
inactive periods in 
patients vith osteo- 
articular tuberculosis 


214 24-honr urines from 
patients with tuber- 
calosis of soft parts 
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Table 11. 


Table of Calcium Concentrations in Hours' Urines of Patients in 
Bed or out of Bed, and in Normal Persons. 



Total 
number 
of 24 
hours’ 
urines 

Confined to bed 

Out of bed 

Number 
of 24 
hours’ 
urines 
analysed 

% of 24 hours’ urines 
analysed with calcium 
concentration exceeding 
330 mg. per litre 

during confinement to 
bed for 

Number 
of 24 
hours’ 
urines 
analysed 

%of24 
hours’ 
urines 
analysed 
with 
calcium 
concen- 
tration 
exceding 
330 mg, 
per 
litre 

1st 

half 

year 

2nd 

half 

year 

3rd 

half 

year 

4th 

half 

year 

ITormal persons 

127 

1 





127 

0% 

Patients mth osteo- 









artic. tuberculosis 









active periods 

404 

404 

Vi % 

5V % 

40 % 

4 % 


) 

inactive periods. . . . 

623 

392 1 

30 % 

20 % 

29 % 

20 % 

327 

6.1 % 1 

Patients 'with tubercu- 









losis of soft parts. . , , 

214 1 

117 i 

55 % 

47 % 

0 % 

0 % 

97 

38 % 1 ; 


of confinement to bed when the process generally displays its 
greatest activity. Gradually, with decreasing activity — the 
patients still being confined to bed — the number of high calcium 
concentrations becomes as low as 4 per cent, during the fourth 
half-year of confinement to bed. However, the reason why this 
figure is so low is presumably a mere accident because of the small 
number of urines of the 24 hours — 26 in all — used in the 
computation of this figure. 

In patients with inactive tuberculous affections of bones and 
joints the number of high calcium values is fairly constant during 
the confinement to bed — being about 20 to 30 per cent. The 
initial rise observed in the cases of active tuberculosis is not seen. 
When these patients come out of bed, the number of high calcium 
concentrations falls to 6 fer cent. 

Before considering the figures relating to tuberculosis of the soft 
‘parts we would premise that it is more difficult to estimate these 
figures than the preceding ones. Birst, it has not been attemptec 
to divide the cases of tuberculosis of the soft parts into active 
and inactive processes, as we have no sufficiently reliable objective 
criterion by which to do so. The great majority of the patients 
confined to bed with tuberculosis of the soft parts undoubtedly 
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have active processes — but some of the cases of active tuber- 
culosis of the soft parts also occur among the patients who are 
not treated with confinement to bed. Secondly, the nuniber of 
urines of the 2i hours on which the computation of the individual 
figures is based is considerable smaller in this group than in the 
other groups, which causes the figures to be doubtful. 

On looking at the figures in the table, it will appear that in 
patients with tuberculosis of the soft parts the number of high 
calcium concentrations is not so great during the first half-year 
of confinement to bed as in cases of active osteo-articular tuber- 
culosis. This might, of course, be due to the fact that inactive, 
slightly toxic processes are hiding among the cases of tuberculosis 
of the soft parts confined to bed. But, no doubt, the number of 
such processes is not so great as to play any material part. Con- 
sequently, it is most reasonable to suppose that the smaller number 
of high calcium concentrations is due to the fact that these are not 
cases of affections of the bones. Just as in the group of active 
tuberculous processes of bones and joints, the number of high 
calcium concentrations decreases gradually as confinement to 
bed goes on — being presumably indicative of a decrease of the 
activity. The fact that there are no calcium concentrations at all 
exceeding 330 mg. per litre in the third and fourth half-years is 
unquestionably a mere accident due to the small number of 
urines of the 24 hours examined (13 and 12) in these two groups. 

On the other hand, the figure 38 per cent, of high calcium 
concentrations in patients with tuberculosis of the soft parts who 
are out of bed is surprisingly great, though there is no small 
number of urines of the 24 hours (97). If this figure is more closely 
analysed, it appears, however, that primarily all the high calcium 
concentrations were found in only two patients — one with 
periproctic tuberculosis and one with diffuse suppurating cervical 
glands, both of them with a rather reduced general health and 
increased sedimentation rate — thus clinically active intoxicating 
processes. As will be seen, this can explain the figure arrived at 
— and reduces its universal validity. 

Will it be possible now to explain how these deviations from the 
normal calcium concentration are brought about? 

The answer must be in the affirmative. 

Four factors seem to influence the calcium concentration in 
the urine: 

(1) The breahing down of osseous tissue. 

20 — i82266. Acta cJiir. Scandmav. Vol. XCYII. 
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(2) The intoxication — through the production of an, at any 
rate local, calcium atrophy of the osseous tissue. 

(3) The confinement to bed — through the production of a 
universal inactivity atrophy of the osseous tissue. 

(4) The light- and sanatorium-treatment — through a decrease of 
the diuresis. 

This is confirmed by the figures of the table: 

The high figure of 7i per cent, during the first half year of 
confinement to bed in cases of active osseous-articular tuber- 
culosis results from a concurrence of all the 4 factors: Breaking 
down of bone, intoxication, confinement to bed and sanatorium- 
therapy. 

The somewhat lower figure of 55 per cent, in cases of tuberculosis 
of the soft parts during the same period of confinement to bed 
results from the concurrence of only 3 factors: Intoxication, 
confinement to bed and sanatorium-therapy, whereas the break- 
ing down of bone is not in play. 

When only 2 factors — confinement to bed and sanatorium- 
treatment — concur, as in the cases of inactive tuberculosis of 
the bones, the figure falls to from 20 to SO per cent. 

Lastly, the figure falls to 6 per cent, when only one factor, 
light- and sanatorium-treatment, is acting as in the cases of 
inactive osteo-articular tuberculosis who have come out of bed; 

So much for the examinations of the calcium concentration in 
the urine. 

Examinations with a view to changes of other concentrations 
in the urine gave the following results: 

The concentration of phosphorus was quite normal in all groups 
of patients. 

The concentration of oxalic acid was slightly increased — not 
so much, however, that any importance can be ascribed to it m 
this connection. 

The hydrogen ion concentration was found to be slightly bu 
distinctly displaced in the alkaline direction in all patients suf 
fering from osteo-articular tuberculosis. This does not influenf 
the solubility of the chief constituent of the calculi, the calciu 
oxalate, but may be of importance for the admixture of calciv 
phosphate found in half the number of the calculi. 

The results of all these examinations may now be briefly swt 
marized as follows: 
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During the period of the affection of the bone when the symp- 
toms of calculi set on in our patients, we succeeded in demon- 
strating in addition to thQ favourable possibilities of retention 

in the urinary tract — such pathological changes in the composi- 
tion of the urine — in particular an increased calcium concentra- 
tion — as would favour the precipitation of just those substances 
that were found in the small concentrations discharged. In other 
periods of the disease — • and in patients with tuberculosis of the 
soft parts such changes were either not found at all or only 
to a less degree, and the possibilities of retention in the urinary 
tract were, largely considered, less favourable. In the few patients 
in whom larger calculi had appeared, the urine and the urinary 
tract were found to be quite normal. 

These results confirm the hypothesis about the pathogenesis of 
the calculi in the urinary tract that had been set up in advance 
on a more theoretical basis. 

According to all that has been ascertained, the so-called primary 
calculus-formation in the urine can be considered a disease 
following a course by two stages: 

During the first stage the possibilities of retention in the urinary 
tract are so much increased and the composition of the urine 
is so much changed as to cause precipitation to take place in 
the mine in the form of small prickly lumps of crystals, or quite 
small concretions. As long as these changes persist in the urine 
and the minary tract, such small concretions are being constantly 
formed. The majority of these concretions — possibly all — will 
gradually be discharged in the course of repeated attacks of 
meteral cohc. After the course of some time the said changes in 
the mine, and possibly also in the minary tract, subside and the 
production of small concretions will cease. If, now, at this time 
all the small concretions formed have been discharged, then the 
disease will have come to an end. But if one or several of the small 
concretions be retained in the minary tract, the second stage of 
the disease will set on: 

The retained small concretions will now continue their growth 
in spite of quite normal conditions in the urine and the minary 
tract. In other words, they act as stone nuclei for the formation 
of larger calculi. This second stage is thus characterized by the 

presence of large calculi in completely normal urine and urinary 
tract. 

The first stage the one during which the formation of stone 
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nuclei is going on — may rightly be termed the actual calculus 
disease, as the pathological factors giving rise to the calculus- 
formation are active only during this stage. 

The second stage is only a sequela of the actual calculus disease 

— the pathological calculus-producing factors have now com- 
pletely disappeared. 

■ In spite of the fact that the first stage must be looked upon 
as the actual calculus disease, it is far less known than the second 
stage during which the large concretions are developed. Tor, 
quite naturally, it is the large calculi that first and foremost 
attract the physician’s attention. 

This view of the pathogenesis of the primary calculus-formation 
seems to apply at any rate to calculus-formation in patients suf- 
fering from osteo-articular tuberculosis. However, it appears to 
me to be probable that also other forms of primary calculus- 
formation originate from a hitherto unnoticed first stage with 
constant formation of stone nuclei, caused by transient patholog- 
ical changes of the concentrations in the urine in connection 
with favourable possibihties of retention. It should, however, not 
be overlooked that also other forms of pathogenesis are possible 

— e. g. in conformity with Randall’s theory. 


In conclusion we want to say a few words about the possibility 
of prophylaxis against these calculi, which constitute so serious a 
comphcation in the severe cases of osteo-articular tuberculosis 
that about 3 per cent, of these patients must submit to operation 
later in order to have calculi in the urinary tract removed. 

At present the possibilities are not great. 

Since the active stage of the osseous affection itself has so great 
a share in the calculus-formation, a particularly energetic treat- 
ment of the osseous tuberculosis which would soon take the 
disease into the inactive stage might be justly expected to be the 
best means of preventing calculus-formation. 

Only, it is unfortunate that the more energetically and consistently 
the treatment of the osteo-articular tuberculosis is carried through. 


the greater does the risk of calculus-formation seem to be: 

Absolute and strictly maintained rest in the dorsal position 
and immobilization in patients suffering from spondylitis or 
coxitis will thus both increase the calcium concentration in the 


urine and favour the retention of small stone nuclei in the urinary 
tract. As will appear from our examinations, energetic sanatorium- 
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treatment and light-batlis also seem to favour calculus-formation, 
probably by influencing tbe diuresis. 

When an intensification of the treatment of the osseous affec- 
tion increases the possibilities of calculus-formation, it is quite 
natural that a slackening of the demands as to treatment will reduce 
the risk of calculus-formation. And most of the precautions sug- 
gested against calculus-formation in these patients are to the 
disadvantage of one of the main principles in the treatment of 
surgical tuberculosis: the’ immobilization. Changing dorsal, ventral 
and lateral positions are doubtless excellent prophylactic measures 
against calculus-formation, but less good for a spondylitis or 
coxitis present at the same time. 

But the fact that the very treatment of the osteo-articular tuber- 
culosis increases the risk of calculus-formation involved by the 
disease in itself does not apfly solely to the methods of treatment 
hitherto in common use. 

A new line of treatment of tuberuclosis has recently been 
introduced, consisting in treatment with full doses of vitamin D. 
Up to now it has been chiefly employed in the case of lupus, 
but has also been tried abroad in the treatment of osteo-articular 
tuberculosis. As far as I know, communications about results have, 
however, not yet been published. 

But one thing is known: A massive vitamin D poisoning — 
such as is aimed at in this treatment — entails a considerable in- 
creased calcium excretion in the urine. Considering the results of 
examinations which we have produced here today, it must be 
obvious that such a treatment must quite materially increase 
the risk of calculus-formation in patients suffering from osteo- 
articular tuberculosis — and this fact should be carefully deliber- 
ated by the physician who will attempt a treatment of osteo- 
articular tuberculosis with vitamin D. 

But is it not possible to take precautions against calculus- 
formation which do not simultaneously reduce the effect of treat- 
ment of osteo-articular tuberculosis? 

There has been no lack of suggestions there. 

Medicinal treatment of varying nature has thus been sug- 
gested: 

The Swede Greta HIammarsten^ suggested the administration 
0 magnesi um, and the American Schorr® suggested treatment 

^ Nordisk Medicin 24 , 1806, 1944. 

® Tho Journal of Urology 53 , 607, 1945. 
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witli oestrogenic hormones and with certain aluminium compounds 
all aiming at reducing the possibilities of precipitation in the urine! 
All things considered, it must, however, unfortunately be said 
that it has not yet been proved that these medicinal treatments 
exert any effect. 

The only prophylactic measure that can be safely recommended 
at present is actually the modest one to keep the ^uresis of these 
patients at a high level — and this is not even so effective as 
one might believe, for with increasing diuresis the calcium 
excretion in the urine increases. 

• Unfortunately, apart from this easy — but not particularly 
effective measure, we do not believe that any prophylaxis against 
calculus-formation in the urinary tracts of these patients is possible 
at present without slacking the demands that must be made on 
the treament of the tuberculous affection of the bones. 

But we may hope, of course, that other ways out may appear. 


Sammary. 

In a total of 748 patients with extrapulmonary tuberculosis 
treated in the Coastal Hospital at Refsnses from 1928 to 1939 
there were 34 patients with symptoms of urinary calculi in non- 
inf ected urine. These 34 patients were all of a group of 176 patients 
with tuberculosis of bones and joints locahzed to the vertebral 
column, the pelvis, the hip- or the knee-joint. 

The first symptoms of the urinary calculi — ureteral colic 
with the passage of small stones — almost always appeared in the 
course of, or soon after, the active stage of the affection of the 
bone. 

The stones that were passed, or removed, from the urinary 
tract chiefly consisted of calcium oxalate — in about half the 
number of cases with an admixture of small proportions of cal- 
cium phosphate. 

Examinations of the calcium, phosphorus and oxalic acid 
concentrations in the urine showed that the calcium concentra- 
tion was considerably increased during the active stage of the 
affection of the bone — especially so when the patient was being 
treated at the same time with rest in bed, sanatorium treatinent 
and light-baths. The phosphorus and oxalic acid concentrations 
were not unquestionably influenced by these factors. 
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On tlie basis of the examinations made, tbe so-called primary 
calculus-formation in tbe urinary tract can be looked upon as 
a disorder manifesting itself by two stages. During tbe first stage, 
small concretions — stone nuclei — are constantly being formed 
in tbe urinary tract as a consequence of ‘patJiologicalhj changed 
concentrations in the urine. During tbe second stage, stones or 
stone nuclei, formed during tbe first stage but not discharged, in- 
crease to form larger concretions in coni'pletely nortnal urine and 
normal urinary tracts. 

Tbe first stage must be termed “tbe actual calculus disease” 
(and may occur alone). Tbe second stage is just a possible sequela 
of “tbe actual calculus disease”. 

As a rule, however, patients with urinary calculi do not come 
under treatment in hospital until during the second stage. 



Service cliirurgieal de 1 hopital departemeDtal et municipal d’Odense 
(Chef de service: Dr. SVEN MOllbr.) 


Un cas de pneumatose kystiqiie intestiiiale 
diagiiostique par la rectoscopie. 

Par 

KAJ E0JEL. 


La pneumatose kystique (p. k.) est une affection rare. Deux 
cent cas environ ont ete signales dans la litterature, depuis que 
Bang (2), en 1876, avait constate, le premier, cette maladie chez 
I’komme. 

Au point de vne de Vanatomie pathologique (1, 8, 12, 13, 17, 
22, 26) la p, k. se caracterise par la presence de kystes pleins d’air, 
localises, le plus souvent, a I’ileon ou, moins frequemment, au 
coecum et au jejunum. Dans de rares cas, les kystes ont 4te 
trouv4s dans le colon du cote anal du coecum, dans le duodenum, 
le mesentere, les ligaments de Festomac, le peritoine parietal, et 
les glandes lymphatiques abdominales. Les modifications peuvent 
se produire dans toutes les couches intestinales, mais apparaissent 
le plus souvent dans la sereuse, tandis qu’elles sont moins fre- 
quentes dans la sousmuqueuse et tout a fait exceptionnelles dans 
la tunique musculaire. 

La taille des kystes varie en general entre celle d’un pois et 
celle d’une cerise, mais on en voit d’infinement petits et certains 
de la grosseur d'un oeuf de poule. IIs sont en general uniloculaires, 
avec une paroi tres mince et ne communiquent pas entre eux m 
avec la lumiere de Fintestin. IIs contiennent de Fair ou — dans de 
rares cas — un liquide sereux ou du sang. On en voit qui sont pe- 
doncul4s, mais le plus souvent ils sont sessiles ou intramuraux. 
Les kystes sont tantot solitaires, et, dans ce cas plus ou moins 
arrondis, tantot, ce qui est le cas le plus frequent, accumules en 
grappe de raisin ou en conglomerats ressemblant a une mousse 




R0JEL: Un cas de pneumatose kystique intestinale, 
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de savon, et ih prennent alors une forme polygonale, ties irregu- 
liere, anguleuse. De tels conglomerats peuvent devenir ties 
volumineux et engaioiex la moitie ou d avantage de 1 intestin grele> 
de meme (ju^ils peuvent constituer des masses de la taille d une 
tete d’enfant, susceptibles d’etre deceles a la palpation. 

Au microscope (1, 12, 13, 17, 22, 25) la paroi Icystique est con- 
stituee de minces membranes conjonctives, pauvxes en vaisseaux, 
recouvertes sur la surface interne, par des cellules endotbdliales 
aplaties, plus ou moins cubiques, parmi lesquelles se trouvent 
souvent de grandes cellules geantes de corps etranger, a noyaux 
multiples. Le stroma separant les Icystes est souvent le siege d’une 
infiltration inflammatoire moderee avec des cellules lympliocy- 
taires, des mononucleaires et des 6osinopbiles. 

On admet generalement, parait-il, que ces kystes proviennent de 
capillaires lympbatiques par dilatation et etranglement de ceux-ci. 
(23). 

Apparition: La p. k. apparait le plus souvent cbez des personnes 
vers I’age de 30 a 40 ans et est un peu plus frequente chez Tbomme 
que cbez la femme. On signale dans la litterature quelques rares 
cas cbez des enfants (5, 14). ’ 

Miologie: La presence d’une p. k. a pres que tou jours 6t6 de- 
couverte accidentellement lors d’une autopsie ou d’une laparo- 
tomie faite pour quelque maladie grave. Dans un grand nombre 
de cas (entre 50 et 76 %), I’affection principale etait une stenose 
pylorique consecutive a un ulcere de I’estomac ou du duodenum 
(3, 4, 8, 9, 11, 12, 16, 21, 22, 24). 

En 1924, Naeslund (17) a classe les maladies principales des 
cas pubbes jusqu’alors de p. k. de la maniere suivante: ulcere 
verifie de I’estomac ou du duodenum: 33, signes cliniques d’ulcere, 
sans que cette maladie ait ete constatee avec surete: 17, cancer 
gastrique: 3, appendicite: 3, tuberculose pulmonaire et/ou intesti- 
nale: 7, peritonite exsudante: 5, affection cardiaque: 3, anemic per- 
nicieuse: 1, uremie: 1, dipbterie: 1. Dans 13 cas, la p. k. etait la 
seule affection qu’on eut pu constater. 

Le nombre eleve d’affections gastriques et intestinales, notam- 
ment de stenose pylorique, trouve parmi les p. k., fait soup9onner 
1 existence d un lien causal quelconque entre les deux groupes de 
maladie; cependant, sur ce point les opinions se beurtent. 

Les theories suivantes sur la genese de la p. k. ont ete discutees: 

1) La maladie a ete consideree comme etant du groupe des tu- 
meurs (2). 
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• 2) Des essais sur les animauxontfaitcroirequ’ils’agissaitd’une 

avitaminose (7). 

3) On a pense que Pair pouvait etre exprime, d’une maniere 
purement mecanique, de Tintestin et s’infiltrait dans les tissus en 
traversant nne mnqueuse ayant deja subi des modifications 
patbologiques (3, 11, 15, 19, 22, 23). 

4) Enfin, on a considere la p. k. comme nne maladie infectieuse 
(17, 20). 

Actuellement, la tbeorie selon laquelle la p. k. serait nne maladie 
d’origine infectieuse, semble rallier le plus grand nombre de 
suffrages, bien qu’il faille admettre que la question de I’etiologie 
de la maladie reste encore a resoudre de maniere definitive. 

U aspect Clinique: Comme nous I’avons deja dit plus baut, la 
p. k. a le plus souvent ete constatee simultanement avec une 
affection gastrique ou intestinale grave et n’a pas donne de symp- 
tomes subjectifs propres. Dans de rares cas, cbez des malades 
accusant de vagues troubles dyspeptiques cbroniques, on n’a 
rien pu deceler d’anormal que la presence d’une p. k., ce qui a 
fait attribuer a cette affection les symptomes dyspeptiques. 
Dans d’autres cas, egalement rares, il existait un ileus cause par 
des brides ou des coudes intestinaux qu’on a pense attribuer a 
la p. k. d6celee a I’operation ou sur la table d’autopsie. Un cas 
isole de p. k. a ete rapporte, ou des grands kystes sousmuqueux 
ont provoque un ileus d’occlusion. 

Tout compte fait, il faut dire que I’affection ne presente point de 
symptomes, ou que les signes subjectifs qui I’accompagnent sont 
si vagues, qu’a eux seuls ils ne font guere penser a cette maladie. 
La description des signes objectifs sera remise a I’expose du dia- 
gnostic. 

La prognose est bonne. Lors de relaparotomies, on a pu constater, 
dans plusieurs cas, la disparition complete en quelques mois des 
kystes pleins d’air trouves au cours d’une operation anterieure; 
les seules traces qui en restaient, etaient de petits epaississements 
et des cicatrices blancbatres sur la sereuse (4, 10, 11, 12, 16, 23). 
Bien qu’il soit probable que Fair, a la rupture des kystes, puisse 
penetrer dans le peritoine, il est exceptionnel de voir des ruptures 
intestinales et des peritonites par suite d’une p. k. (13). 

Traitement: Les cas simples de p. k. ne demandent pas de traite- 
ment, et il est meme contreindique de tenter I’ablation des kystes 
par une resection- ou de semblables interventions risquees, si on 
venait a la diagnostiquer lors d’une laparotomie. Si la p. k. donne 
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lieu a un ileus, il faut circonvenir Tocclusion par une anasto- 

mose. •Ill 

Diagnostic: Nous avons deja dit que I’anamnestique de la p. Ic. 

est peu caracteristique et permet difficilement d’etablir un dia- 
gnostic precis. L’examen clinique ne suffit pas non plus. Cjtons 
toutefois, a titre de curiosite, qu’on a pu, dans un cas, deceler 
une intumescence molle, crepitante, qui s’est revelee a Toperation 
etre un grand conglomerat, constitue de kystcs pleins d’air (16). 

Or, ces dernieres annees, on a pris connaissance de certaines 
modifications radiographiques caracteristiques, qui permettent de 
poser le diagnostic par un examen aux rayons X. 

Dans certains cas (4, 6, 8, 9, 21, 24), on a pu voir directement 
sur la radiograpliie de I’abdomen les Icystes pleins d’air comme dc 
faibles eclaircissements arrondis ou anguleux, limites et separes 
entre eux par des lignes tres fines formant comme un reseau. 
Habituellement, les Eclaircissements sont de la taille d’un pois 
ou d’une cerise, ils sont serres et superposes et donnent I’impression 
d’une structure mousseuse. Dans d’autres cas, les eclaircissements 
sont en general plus grands, plus espaces et moins nombreux et 
sont alors susceptibles d’etre pris pour des eclaircissements dus a 
une accumulation d’air intraintestinal. Le manque des valvules 
conniventes de Kerclcring et des boursouflures intestinales dans les 
eclaircissements causes par une p. k;, permettra dans les cas 
douteux d’etablir un diagnostic precis. Tantot les modifications 
sont tres limitees, tantot elles occupent une grande partie de 
i’abdomen. 

Bien que cette affection ne trouve pas- dans rabdomen un lieu 
de predilection precis, il est remarquable que les anses intestinales 
atteintes de p. k. sont sujettes a monter et a s’interposer entre le 
foie et le diapbragme (6, 8, 21, 22, 24). Cette interposition est 
generalement reversible. Quelquefois, on ne voit que I’anse in- 
testinale interposes, sans qu’il soit possible d’observer les eclair- 
cissements specifiques. Or, nieme cette image doit eveiller les 
soup 9 ons. 

La plupart du temps les cas assez prononcEs pour que les modi- 
fications dues a la p. k. puissent etre observEes directement sur 
la radiograpbie, prEsentent un pneumoperitoine avec toutes les 
caracteristiques radiologiques bien connues (6, 8, 21, 22). 

En parcourant la littErature, je n’ai rEussi a trouver que deux 
observations de kystes pleins d’air, od les auteurs decrivent des 
alterations radiologiques. Dans I’un des cas (3), il existait dans 
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restomac et dans le duodenum une pneumatose sousmuqueuse 
prononcee, ressemblant, apr^s ingestion opaque a une <(eponge 
imbibee de baryte». Dans bautre cas (25), on put deceler, aprfe 
lavement opaque, une p. k. dans le colon descendant et transverse 
sous forme de defectuosites arrondies ou plus irregulieres, de la. 
taille d’un pois, separees les unes des autres par des prolongements 
dentiformes de kombre du contraste. 

Ce n’est que dans de rares cas (3, 6) qu’on a pris en considera- 
tion, lors de I’examen radiograpbique, I’image caracteristique que 
nous venons de decrire. Dans les autres cas, le diagnostic a ete 
etabli a Toperation ou bien lors de I’autopsie et apres cela seule- 
ment une revision des radiograpbies a permis de reconnaitre les 
alterations typiques. 

La p. k. ne necessitant pas une intervention cbirurgicale, le 
radio diagnostic sera dans la plupart des cas inutile a une exception 
pres. S’il existe un pneumoperitoine cbez un malade atteint 
d’ulcere stomacal, on risquerait ■ — comme il est arrive quelque- 
fois — d’etablir un faux diagnostic: perforation de I’estomac, 
et de soumettre inutilement un malade peut-etre faible et des- 
bydrate, a une laparotomie aigue. Si on envisage un tel cas de 
pneumoperitoine sans signes cliniques de perforation, on fait 
bien d’etudier de tres pres les radiograpbies, ce qui permettra 
peut-etre de trouver les eclaircissements arrondis, qui sont la 
caracteristique indubitable de la p. k. et avec cela I’origine del’air 
libre dans le peritoine. 

La p. k. ne semble jamais avoir ete diagnostiquee par une 
rectoscopie, et je crois done que Tobservation qui va suivre pourra 
comporter quelque interet. 

H s’agit d’une femme agee de 39 ans lors de son entree a I’hopital 
departemental et municipal d’Odense en mai 1944. Pas d’antecedents 
patbologiques. Seize mois avant son admission an service, des symp- 
tomes intestinaux s’etaient produits sous forme de constipation et de 
diarrbee alternees. Une fois les selles contenaient du sang frais. Elle eut 
ensuite pendant une periode de 4 a 5 moins des diarrbees violentes 
accompagnees de fatigue et de perte de poids mais sans presence de 
mucus ni de sang dans les selles. Puis les troubles cesserent spontane- 

ment, et la malade seportait bien jusqu’aun mois avant son bospitab^- 

tion, ou la constipation et la diarrbee alternees recommencerent. De 
meme eUe remarquait de temps en temps du sang ou du mucus dans 
Ics scIIgs 

Parmi les examens faits an service, je me bornerai a parler de la 
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rectoscopie et de Fexamen aux rayons S du c61on, les antres ne pre- 

sentant rien d’interessant, ^ 

«A la rectoscofie, la muqueuse est a pen pres normale ]usqu a nne 
hauteur de 15 cm. A partir de cet endroit commence une affection 
consistant en des nodules couvrant toute la oirconference intcrieure de 
Fintestin. Les nodules peuvent atteindre la taille d’un pois et meme 
peut-etre d’avantage. Ils ressemblent a des kystes et sont minces comme 
du papier au sommet. La formation noueuse s’ctend jusqu a une hauteur 
de 25 cm, mais au-dela Fexamen est impossible. D’apres Fapparence des 
nodules, il pourrait s’agir de kystes muqueux, mais quand on en perce 
deux au sommet, ils se degonflent sans qu’on voit de mucus. Ils 
doivent done 6tre remplis d’air.» 

A Vexamen radiographique subsequent du colon, la radiographic d’en- 
semble a montre, localisees au petit bassin, de nombreuses bulles d’air 
presque circulaixes, dont la taille varie entre une piece de l-ore et 
une de 2-Dre. Elies se differentiaient de Fair intestinal par une grande 
homogeneite et une delimitation nette, chaque bulle etant entouree 
et separ^e des autres par un <(septum)> distinct. Un examen apres lave- 
ment opaque (fig. 1) ne decela aucune abnormite au rectum. 

Les contours sigmoides presentaient une image curieuse avec de 
nombreuses impressions rapprochees, hemispbdriques, en partie con- 
fluentes. Celles-ci qui repondaient exactement en taille et en forme aux 
bulles d’air de la radiographic d’ ensemble, pouvaient etre observees 
telles quelles sur toute les photographies. Les alterations etaient lo- 
cahsees au sigmoide et n’atteignaient pas le colon descendant. Les 
autres parties du colon etaient normales. 

Lors d’un examen siipplementaire en septembre 1947, la malade nous 
dit avoir remarque a des intervalles tres espaces, un peu de sang frais 
dans les selles. A cela pres, les sclles ctaiejit parfaitement normales, 
journalieres, spontanees, sans aucune gene, et la malade etait en tres 
bon dtat de sante. 

A la rectoscopie, Faspect etait nettement identique a celui trouve 
en 1944. 

^ L’evolution de I’affection pendant les trois annees et demie poste- 
rieures a 1944, de meme que Fimage rectoscopique restee identique, 
temoignent de ce que la pneumatose a elle seule n’a donne d’autres 
symptomes que la presence rare et peu abondante de sang dans les 
selles. 

L hospitalisation en 1944 a probablement ete precedee par une 
colite. II reste a sayoir si la oolite a ete cause par la pneumatose, ou si 
la pneumatose kystique a simplement ete primaire et la colite secondaire. 


Summary. 

Cystic pneumatosis is a rare disease, which is characterized 
by the formation of gas-filled cysts in the intestinal wall in size 
varying from that of a pea to that of an egg. 
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The author reports a case of cystic pneumatosis, the diagnosis 
of which was made through proctoscopic examination, which re- 
vealed thin-walled gas-filled cysts, about the size of a pea and 
localized in the mucous membrane of the rectum, the lesion be- 
ginning 15 centimetres above the anus. 

In roentgenograms of the abdomen, taken without the admi- 
nistration of contrastsubstances, numerous round superimposed 
gasbubbles were observed in the pelvis. Eoentgenograms follow- 
ing barium enemas showed round defects in the shadow of the 
sigmoid colon, corresponding to the above mentioned gasbubbles 
(fig. 1). 
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Barge-Bourgaiii’s Reaction in Genito-iirinaiy 

Tuberculosis. 

By 

0, SIEVERS and TH. BERGLIN. 


I. 

Exi>erimeiital Studies. 

By 

0. SIEVERS. 

Introduction and Technic. In 1946 Pirot, Barge and Bour- 
GAIN reported on the results of a reaction previously found by 
Barge and Bourgain with sera from patients suffering from 
tuberculosis. The reaction, termed BBPv. in this paper, is pro- 
duced in the following manner: 

Fresh active patient serum is injected around the lymphatic glands 
of guinea pigs infected vtith tuberculosis. The animals are injected with 
tuberculous material preferably 10 days — several months prior to 
the injection of serum so that the inguinal lymphatic glands may have 
time to swell. In order to render possible reactions more conspicuous, 
animals with light-coloured coats should he chosen, and before tbe 
experiment is performed the hair around the inguinal lymph nodes is 
shaven off. With the aid of a hyperdermic needle inserted subcutane- 
ously in an area of the abdomen which is free from glands the patient’s 
serum, 3—6 ml. according to the size of the animal, is injected in very 
small portions around the tubercular lymph nodes. Healthy guinea 
pigs with light coloured coats and of roughly uniform size are given 
equal injections of serum into correspondingly similar areas. During 
the first 10 — 15 minutes an animal thus injected is extremely unquiet 
and the shaven area around the nodes will often show a rash. Barge 
and Bourgain consider such a reaction in the lymphatic region 8 — 12 
hours after injection to he a sign of positivity, prordded, of course, 
that the control animal does not concomitantly display corresponding 

21 — >582266. Act<x cMr. Scandinav. Vol. XGVJL 
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changes. The intensity of the reaction is indicated by the above men- 
tioned workers in the following manner: 

1) a weak reaction (-}-) is characterized by a slight reddening of the 
glandular region and is only recognizable when compared with the 
negative control animal, 

2) a positive reaction (-j — [-) shows a distinct reddening and swelling 
of the lymphatic region, and is readily manifest without such com- 
parison, 

^ 3) a strong reaction (d — (-+) is indicated by an extensive and inten- 
sive reddening mth edema, and the glands are substantially swollen, 
whilst finally 

4) a very strong reaction (+ + ++) reveals a hemorrhagic reaction 
spread over the whole of the swollen lymphatic area and, as a rule, 
the animal dies within a day or so. In cases in which the reaction is 
weaker than (+) or in which also the control animal displays a similar 
reddening, a new test should be performed. 

PiROT, Barge and Bourgain, and later also da Silva, contend 
that the reaction is positive in patients suffering from tuber- 
culous peritonitis, pelveoperitonitis and pleurisy, and that sera 
from patients with pulmonary tuberculosis likewise may react 
positively. They also believe the reaction to be of direct diagnostic 
significance in tuberculous epididymitis, adenitis, and abscesses. 

As an explanation of this reaction Barge and Bogrgain 
assume the escape of various products or toxins from the tuber- 
culous process into the blood stream. They assert that the reaction 
these products are capable of bringing about in guinea-pigs is 
not identical with the tuberculin reaction, and point out that the 
latter test will give a positive reaction even a few days after the 
actual injection, whilst a positive BBB, reaction will generally 
change to negativity within 24 hours. They also point out that in 
human beings sensitivity to tuberculin will persist throughout 
the whole of life, whereas BBE, may sometimes be positive and 
sometimes negative in one and the same patient, dependent upon 
the stage of the tuberculous process. On the occasion of a test, 
the tuberculous process must be in the healing stage, or so encap- 
sulated as to inhibit the escape of such products into the blood 
stream, or the tuberculous nest must be giving off the products in 
question, which are then liable to enter the circulatory system. 
If the latter be the case, the above mentioned authors consider 
the disease to be in a labile stage, from which they infer that a 
tuberculous patient ought not to be operated on as long as the 
BBE, is -f-b or stronger. When drawing this conclusion Barge 
and Bourgain have in mind above all urogenital tuberculosis, 
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in. which disease they consider the reaction to be of great clinical 
significance. In confirmation of the view upheld by Barge and 
Bourgaiy, da Silva reported from Dos Santos Clinic, Lisbon, 
two cases of tuberculosis of the urogenital system in which the 
patients post-operatively developed general tuberculosis. Both 
cases underwent operation at a time when the BBR was strongly 
positive, whilst all the patients operated for a similar disease Avith 
a neg, BBR on the occasion of the operation survived without 
complications. According to Barge and Bourgain, a neg. reaction 
does of course not exclude a tuberculous affection but only con- 
stitutes a sign that the products in question are not passing from 
possible tuberculous nests into the blood stream, or if so, in 
quantities too small to be demonstrated in guinea-pigs. 

In the experiments the author performed with this reaction 
the same technic was applied as that used by earlier workers. 
Some of the guinea-pigs were infected with a pure strain of tb. 
haoilhis of the huimn fypo 2-i d/iys before the sei'om injection, 
Avhilst others AA'ero infected about six Avecks prior to the BBR 
test Avith sputum or gastric AA^ashings containing tb. bacteria. 
The animals AA’ere equally suitable in both cases, although the 
positive reaction in the guinea-pigs infected a fortnight prior to 
the test AA’ith a pure strain AA’ere inclined to be stronger, Avhich 
AA'as to be expected. I'kirthermore, the use of guinea-pigs injected 
only 14 days ))efore te.sting eliminates the necessity of haviiig to 
read tlic reaction repeatedly. As a rule, the serum Avas injected 
in the evening and the reaction read early the folloAving morning. 
For some unaccountable reasons a number of the animals died 
over night. It Avas Avithout exception ahA’ays the tb. infected ani- 
mals that died, and tlieir deaths aa'CI’c probably due to the fact 
that the injection aa’us too great a strain for them, or the inser- 
tion of the needle had caused such lesions as aa'ci'c too great for 
the animals to surA'ive. But in such cases and in those AA'hich the 
control animal sIioavs local changes in the injected region the test 
.should be repeated AA-ith iicaa' specimens of serum. It should also 
be observed that too large an injection of scrum in a single region 
is liable to lead to .subcutaneous hematoma and thus render the 
reading of the reaction difficult or even impossible. 

Examinalions with clinical material. According to reports of 
earlier iiu'cstigations sera from patients AA^ith pulmonary tuber- 
culosis AA'ill react positively. With a view to gaining personal ex- 
perience Avith BBR, sera aa’us examined from 19 different patients 
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witk pulmonary tuberculosis, all of which had been hospitalized 
on the preceding day on account of a deterioration in their tuber- 
culous condition. Clinically, they were all in the active stage of 
the disease. Sera from 9 of these patients gave BBR ++-)-, 
4 gave BBR+, 3 were negative, and in three cases the control 
animal exhibited a local reddening, for which reason the reaction 
could not be evaluated. All three of the BBR negative tests were 
of patients with recently diagnosed pulmonary tuberculosis with 
short histories. In two cases recently diagnosed patients reacted 
BBR-f--}--|- and -j-} respectively. The remaining cases consisted 
of patients whose tuberculosis had been diagnosed much earlier 
and who had been re-admitted on account of a deterioration of 
their illness. The sera of those patients who reacted positively 
were re-examined every 10 — 14 days until they reacted negatively. 
It was observed that the change from positive to negative was 
relatively slow, many of the strongly positive cases not becoming 
negative until after an elapse of about six weeks, -whilst those 
reacting -weakly were neg. after approximately four -u^eeks. 

Experimental examinations. It is not my intention to discuss 
to what extent a positive reaction supported by the accumulated 
experience gained on the whole of our material Avarrants diagnostic 
significance, or whether the result of a BBR should influence the 
decision of the therapy to be adopted, but would in this respect 
and in clinical questions refer to the clinical material published by 
Berglin in the same copy of this journal. In an attempt to provide 
an experimental basis for the discussion of the possibly specific 
type of the reaction, the author will instead describe some experi- 
ments performed on guinea-pigs with tubercular bacterial cultures. 

PiROT, Barge and Bourgain contend that a guinea-pig "will 
not react positively if injected around the glands Avith 1) a pound- 
ed tuberculous gland, 2) urine containing pus and tubercular 
bacteria and excreted from a patient with a tuberculous affection 
of the kidneys despite the fact that serum from the same patient 
may possibly react BBR positively, and 3) 1 mg. and 1 eg. respec- 
tively, of tuberculin. Even if the above mentioned type of material 
does not react BBR positively, one might nevertheless imagine 
that various types of tb. cultures might do so. But this would not 
constitute evidence that products appearing in the patient s 
blood originated from the actual bacteria and not from the tis- 
sues of the host, but we might possibly learn that reactions simi- 
lar to BBR may be obtained by products Avhich most certainly 
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do come from tlie bacteria. With this in mind, tbe first thing the 
author did was to inject Besredka, Sauton and Dubos substrates 
into guinea-pigs with tubercular glands. Sterile substrates of this 
nature produced no reaction, whilst those substrates on which 
tb. had been allowed to grow reacted in different manners. In 
these experiments the cultures were always first centrifugated 
at about 3,000 r. p. m. for half an hour after which the clear 
centrifugate was injected in undiluted condition into the animal 
in the usual manner. As is known, the bacteria grow very rapidly 
on Dubos substrate. An injection of a centrifugated, two week- 
old substrate did not produce any reaction. Only once was the 
author able to show a weak reaction (-j-) with a substrate after 
the growth of a pathogenic strain of the human type. The centri- 
fugates of two week-old Sauton cultures of both a pathogenic 
human strain and a B. C. G. culture produced a similar, slight 
reaction, whereas the centrifugate of one month old Besredka- 
cultures showed strong positive reactions (-f--l-+ and. ++) 
respectively. The control animals were altogether unaffected. An 
injection of the centrifugate of these substrates on which coli- 
and staphylococcal cultures had grown always produced a more 
or less similar reaction both in the tuberculous and in the healthy 
control animals. In the injected substrates on which tb. cultures 
have been grown there must exist products that arise in associa- 
tion with the growth of the bacteria. The longer the bacteria 
had been allowed to grow in the substrate, the stronger was the 
reaction. In this conjunction the author would also mention that 
the pH of the substrate was always determined and the small 
deviations recorded cannot be held responsible for the reaction. 
If the pH value had played any substantial role, also the control 
animals would have reacted. In the experiments different strains 
were used, both of human and bovine types. 

In a further attempt to elucidate the causal factors of these 
BBR-like reactions obtainable with different substrates, the 
author performed the following experiments: A three week-old 
Sauton culture of a pathogenic tb. bacillus strain of human type 
was centrifugated and the centrifugate stocked. Some of the 
’dry’ bacteria in the sediment were suspended in saline, whilst 
others were carefully pounded with fine sand in a mortar and 
after the admixture of a suitable quantity of saline, centrifuga- 
ted. The various centrifugates or bacterial suspensions were then 
inoculated in the usual manner in the glandular regions. Three (3) 
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ml. bacterial suspensions (approx. 100 milliard/ml.) gave no reac- 
tion in Barges and Bourgain’s conception of the word. 3 o 
1.0 and 0.5 ml, respectively, of the centrifugate hilled the tuber- 
culous guinea-pigs within 4—2i hours, without any precursory 
reddening being observable around the glands. The healthy control 
guinea-pigs did not react at all. 0.15 ml. of the centrifugate gave 
an other hand a fairly typical BBK with reddening and swelling 
of the lymphatic region. Also in this case were the control ani- 
mals negative. The heavy doses of the centrifugate were too toxic 
and this might possibly explain why some of the animals, as 
pointed out above, died within a few hours after being injected 
with the patient’s serum. It is possible that the serum in these 
cases contained too much of the products in question and that 
the animals therefore died from overdosing. 

For comparative purposes, a number of guinea-pigs were injec- 
ted with tuberculin (a mixture of human and bovine) 1.0 ml. un- 
diluted tuberculin produced a positive reaction (-] — 1) in the 
tuberculous and in the healthy guinea-pig. Two days later the 
healthy animal reacted negative whilst the tuberculous animal 
reacted positive still after three days. Half the amount of tuber- 
culin, i. e., 0.5 ml. undiluted tuberculin, gave a weak reaction (+). 
In this case the control animal was negative. Still smaller doses of 
tuberculin produced no reaction in the animals. The results 
obtained seem to confirm Barge and Bourgain’s assertion that 
BBR and the tuberculin reaction are not identical. The products 
responsible for the BBR may contain tuberculin, but so far they 
cannot be considered as consisting of tuberculin only. In all 
probability there must exist here not only a quantitative but 
also a qualitative difference. In this respect it should be borne in 
mind that the animals used for the BBR tests had been infected 
with tb. only 10 — 14 days before the injection of serum. At the 
time of the experiment the animals were Mantoux neg. For this 
reason the animals cannot be expected to react so strongly as 
in. the usual standardized tests with tuberculin. 

Finally it might be observed that despite repeated tests serum, 
3 ml, from guinea-pigs infected with tuberculosis produced no 
positive BBR reaction when injected into other tuberculous 
guinea-pigs. The serum used for these experiments had been taken 
from guinea-pigs with small, insignificant inguinal glands, as well 
as from guinea-pigs with large necrotic patches at the site o 
formerly visible tuberculous glands. 
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Summdnj. The present examinations sho^^ that it is .possible 
with the use of material containing the decomposed substances 
of tb. bacteria, to obtain a reaction similar to that shown by 
Barge and Bourgain in guinea-pigs infected with tuberculosis 
and injected with serum from tuberculous patients. In these experi- 
ments substrates were used on which tb. cultures had been grown, 
and tb. cultures that had been carefully pounded. Living tb. 
suspended in a physiological salt solution will not produce such a 
reaction in the animal. No evidence was produced to show that 
it was the same substances as appear in the serum of some patients, 
when the guinea-pig tests are pos. in Barge and Bourgain’s 
conception of the term. It can only be stated that the reactions 
in both cases exhibit similar pictures and that it is not incredible 
that the two substances are identical. If this is the case, this 
might be accepted as a sign that Barge and Bourgain’s reaction 
really is a specific reaction. Tuberculin can give a similar reaction, 
but only on condition that the animal be given a minimum 
quantity of 0.5 ml. undiluted tuberculin. 

The difference between Barge and Bourgain’s reaction and 
the tuberculin reaction is not only quantitative but in all prob- 
ability also qualitative. It should also lie observed that it is 
not yet IcnoAvn whether similar products might possibly be mani- 
festable in cultures of other bacteria besides the examined coli 
and staphylococcal cultures, which have not such substances. 


II. 

Clinical Experience with Barge-Boiirgain’s 

Reaction. 

B.y 

THORWALD BERG-LIN. 

In urogenital tuberculosis, as also in other forms of tuberculosis, 
operations should preferably be performed at a time in which the 
tuberculous infection is in a quiescent phase in order to diminish 
the risk of such an operation causing a direct spreading of the 
disease. Experience has shown, however, that it is often extremely 
difficult to choose the suitable moment. By recording the course' 
of the disease, existing symptoms, E. S. R., temperature, possible 
changes in the blood, etc., certain information of the condition 
of the patient at a given moment is available. The information 
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thus obtainable is however often inadequate and sometimes even 
misleading. New examination methods are therefore sorely needed 
methods giving reliable and more detailed information on the state 
and nature of the tuberculous process. It was therefore with great 
interest that we learned of the results of Barge-Boxtrgain’s, 
as well as da Silva’s investigations, which seem to argue for the 
reaction described by them being a valuable addition to onr 
clinical arsenal for the evaluation of a possible activity of the 
tuberculous process. In order to gain experience with and to 
judge the practicability of this reaction the author tried it din- 
icall}^ and endeavoured to find out if it is specific for tuberculosis 
and also discussed its value from the diagnostic point of view and 
secondly sought to form an opinion as to its value in judging a 
possibly existent activity of a tuberculous affection, and thereby 
also evaluate its possible usefulness as a tool for determining 
the most suitable moment for a possible operation. The whole 
material consisted of 111 cases, and has been divided into three 
groups apparent from the following table. The control material 
consisted of non- tuberculous diseases in the urogenital system and 
other non-tuberculous diseases. 

Table 1. 


The Whole Material Divided inta Groups According to Diagnosis and 
Strength of BBR, Respectively. 



Nr. of 
cases. 

BBR 

BBR 
-f + 

BBR 

+ 

BBR 

— 

Unclear 

reaction 

A. Tuberculosis: 

Clinicallj^ clear urogenital 
tuberculosis (except 
epididj’^mitis) 

22 

1 

2 

I 

6 

5 

9 


Tuberculous epididymi- 
tis 

9 


3 

3 

3 

. — 

Pulmonary tuberculosis 

19 

9 

— 

4 

3 

3^ 

Tuberculosis of other 
organs 

10 



1 

1 

8 

— 

Clin, suspected urogeni- 
tal tuberculosis (ex- | 
cept epididymitis) , . ' 

1 

1 


1 

! 1 


1 

* 

Clin, suspected epididy- i 
mitis j 


1 

2 

' ( 

3 

1 


Doubtful cases 

1 i 

— 


1 1 

1 — 

1 

B. Non-tuberculous diseases 
in the urogenital system 

17 

I 




17 

1 

C. Other non-tuberculous dis- | 
eases ’ 

25 1 




1 

23 



111 1 

12 1 

12 

17 

1 65 1 

' 

^ Control animal showed a rash, for which reason the reaction could not be 


judged. 
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Is Barge-Bourgain’s xeaction specific for tuberculosis and can 
it as such warrant diagnostic significance? This is the question 
to be answered first. As will be apparent from the above table 
the reaction is not always positive from a specific-diagnostic 
point of view. In 60 patients with clearly diagnosed tuberculous 
affections the reaction was primarily negative in 23 cases (=38 
per cent.). This agrees well with Barge-Bourgain’s result and 
can be explained by the natural variation in the activity of the 
tuberculous process, if we assume the nature of the reaction to 
be that advocated by the above mentioned authors and confirmed 
by our own experimental examinations. Of the 41 patients that 
primarily reacted positively, 34 were from the beginning clearly 
tuberculous or were later found to be so. Six cases, 5 of which were 
epididymitis and 1 aseptic pyuria, had been strongly suspected 
of tuberculosis clinically, and a positive Mantoux test showed 
that the patients were infected with tuberculosis. In the remaining 
case — an epididymitis — recorded in the table as doubtful no 
direct support for the specificity could be produced, the course 
of the disease, however, did not argue against tuberculosis. A 
repeated Mantoux test in this case was unclear (1 mg. reaction 
6x8 mm.) 

The last seven cases must be discussed more at length from a 
specific-diagnostic point of view. Other clinical methods have 
hitherto not been able to produce conclusive evidence for the 
diagnosis 'tuberculosis’ in any of these cases. So far, only one 
case of epididymitis has been operated on, and microscopy did 
not reveal any signs in favour of tuberculosis, which does not 
however exclude this diagnosis. The chronic course of the cases 
does admittedly not give any definite indication of the nature of 
the disease but on the other hand it does not argue against the 
assumption of a tuberculous affection. The fact that the ejridi- 
dymitis had in some cases disappeared completely at re-examina- 
tion may seem to argue against tuberculosis, but such regression 
is sometimes met with in tuberculosis. The histories of the seven 
cases will be given in brief in the following. 

In one case a strongly positive reaction was recorded (-}-”}“+): 

Case 1. Male, 21 yrs, Bor a year or so periodical ^uecipitant 
urination. 5 days pains and tenderness of right epididymis. Admitted 
+ Recount of slight rise in temp, during last 24 hours. Local 

status; Right epididymis hard, enlarged, somewhat tender, vas deferens 
swollen, tender. E. S. R. 4/13. Urine: 0 tbb., sed: 0. Gc. cultivation: 
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neg. Urography: neg. Pulm.: 0, Guinea-pig test: neg. Mantoux: pos. 
BBR 28. 1. 47 + ++, 28. 2. 47 hardening of cauda epididymidis still* 
persistent.^ Epididymectomy: histological diagnosis: no evidence of 
tuberculosis. Three weeks after op. a large, very nodose, and not 
tender resistance was found at the site of the earlier epididymis. Two 
months later the swelling had become smaller. At re-examination 
9. 12. 47 hematuria was established and X-ray examination showed 
suspected tuberculous changes in the middle calyx of the left kidney. 

In two cases the BBR was positive (++): 

Case 2, Male, 18 yrs. BCG-vacc. 4. 11. 46. Mantoux Jan. 
47 pos. 1 mg. 10 X 12 mm. Admitted 13. 3. 47 with fever and tender 
epididymis. Local status: Right epididymis hard, swollen, not tender. 
E. S. R. 20/41. Urine 0 tbb. Sed: 0. Guinea-pig test: 0. Gc. cultivation: 
neg. BBR -j — j-. 2. 4 slight persistent swelling of cauda epididymidis 
dx. At re-examination of patient on 3. 12. 47 there was locally hardly 
any of the earlier infiltrate left, possibly an increased hardness as com- 
pared with the other side. Urography: neg. Mantoux 1 mg, now pro- 
duced a very strong reaction with a pronouncedly edematous reddened 
zone covering almost the whole of the lower arm. 

Case 3, Male, 26 yrs. Sister and brother tb. pulm. For some 
time precipitant urination, and was therefore admitted to hospital on 
15. 3. 47. Local status: Right cauda epididymidis w^alnut-sized, hard, 
nodose, not tender. E. S. R. 8/18. Urine: 0 tbb. Sed: 0. Guinea-pig 
test: neg. Gc. cultivation: neg. Urography: neg, BBR 21. 3 H Blan- 
toux pos. At re-examination 5. 12. 47 cauda epididymidis was still hard 
and nodose. Pulm: 0. Urography: neg. 

In four cases the BBR wms weakly positive (+): 

Case 4. Male, 44 yrs. Jan. 47 a few days sUght pains in the 
back. Apphed for health certificate on 5. 2. 47 when Alb. +? admitted 
13.2.47. Urine: 0 tbb. Sed.: aseptic pyuria. E. S. R. 2/6. Mantoux 
pos. BBR +. Urography: very strongly suspected cavernous changes 
in the cranial group of calyces in the left kidney. Guinea-pig test: 
neg. 9. 4. 47 aseptic pyuria still existent. Since then patient has been 
at sea and could not be re-examined. 

Case 5, Male, 43 yrs. Nephew died of tuberculosis, ^Jan. 47 
epididymitis. Hospitalized 12. 3. 47 on account of three weeks’ precip- 
itant urination, and tenderness of right epididymis.^ Local status: 
two pea-sized tender nodes in the cauda epididymidis dx. Prostate, 
locally hard, not tender. Sed: 0. Urine: 0 tbb. E. S. R. 3/8. Mantoux 
pos. BBR +. Urography: neg. Re-examination 30. 9: still hardness oi 
prostate. 5. 12 Hematuria, epididymis still exhibits swelling. Urography. 

neg. Pulm. X-ray: neg. ^ • v;i * 

Case 6. Male, 19 yrs. For 6 days pains in left epididymis. 
Admitted 10.5.47 Temp: 0. Local status: Moderately tender lett 
epididymis, the size of a hen’s egg. E. S. R. 22/52. Mantoux pos. ro 
graphy: neg. Urine: 0 tbb. Sed: 0. Guinea-pig test: neg. BBR +. h 
weeks later only very slight regi’ession. Re-examination 10. 1*^« ^ 
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revealed local, very pronounced testicular atropliy; the only rest of 
the epidymis and testis was a hean-sized node. 

Case 7. Male, 22 yrs. Two weeks swelling, pains and tenderness 
of left epididymis. No secretion from urethra. No urinary tract trouble. 
Admitted 17. 3. 47 for his epididymitis. Local status: left epididymis 
nodose, hard, not tender. The caput almost the size of a walnut. Vesicu’a 
seminalis sin. was felt like a hard cord, somewhat nodose. Sed.: moderate 
amount of white blood cells. 0 tbb. Gc. cultivation neg. E. S. R. 5/18. 
Ouinea-pig test: neg. Urography: neg. BBR +.3.4: Palpation finding 
in vesicula seminalis disappeared. 15. 5 epididymitis regressing but 
some infiltrate still left in cauda epididymidis. Mantoux 1 mg. repeated 
doubtful 6x8 mm. 

Although the first case was clinically strongly suspected, we 
decided not to include it in the clearly tuberculous group because 
no bacteriological diagnosis has yet been obtained. 

Case 2 was placed in the suspected group because it reacted 
strongly to Mantoux test. It seems to us to be quite inexplicable 
how a B. C. G. vaccination one year previous should be capable 
of producing so strong Mantoux reaction. In all probability a 
tuberculous infection must have supervened in the meantime. 
Very careful examinations of the patient have however not been 
able to show any pathologic changes at all except the epididy- 
mitis in question. 

Case 3 should be considered a case of suspected tuberculosis 
not only on account of the very strong tuberculous predisposi- 
tion but also on account of the persistent hard infiltrate in the 
epididymis in the absence of urethritis in the history or on ad- 
mittance besides which the Gc. cultivation was negative. The 
patient has not yet been operated on. 

Case 4 showed X-ray changes in one of the kidneys, but as 
the bacteriological diagnosis has not yet been established and as 
a later re-examination could not be performed, also this case must 
for the time being be classed among the clinically suspected ones. 

Case 5. Here^tary predisposition and a prolonged chronic 
course with persistent infiltrates inter alia in the prostate in this 
case point towards tuberculosis (Ljunggren, Jarvinen) and do 
not argue against BBR. 

In case 6 a slow regression is suggestive of tuberculosis, at any 
rate it does not contradict BBR. 

As to the last case, recorded in the table as doubtful, it 
was possible to exclude Neisser with great probability. The 
vesiculae seminales were involved but the infiltrate regressed 
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relatively quickly. No clear evidence for tuberculosis could 
be produced. 

In none of tliese seven cases, however, did the short observation 
time permit us to assert that the BBK was misdirecting, and as 
long as we are unable clearly to explain the etiology of the indi- 
vidual cases, such misdirection cannot be proved. The suspicion 
of tuberculosis must stand. Of all of the 41 cases loitli pos 
BBR reactions there teas only one in loJiich tuberculosis ^vas really 
doubtful. 

This case, however, was one of the very first cases and recorded 
as weakly positive and so it is possible, that the reaction may not 
have been positive but only registered as such on account oflack 
of experience with the method. The fact is that by a very slight 
reddening even in guinea-pigs with light-coloured coats it may 
be difficult to judge, if weakly positive or negative. Experience 
therefore is necessary. 

As will be apparent from the table, the BBR in all of the 17 
controls consisting of non-tuberculous cases of the urinary tract ivas 
negative. 

Likewise, all of the 23 judgeable controls consisting of oion-uro- 
genital cases toere clearly negative. These cases included inter alia, 
infectious diseases, cancer, ulcus ventriculi, thrombosis, Grave’s 
disease, and purpura thrombocytopenia. As our examination 
showed that a pre-operative BBS, neg. may change post-ope- 
ratively to positivity in tuberculous patients the BBR was tested 
on 13 non-tuberculous controls after rather large operations such 
as nephrectomy, resection of the stomach, splenectomy, chole- 
cystectomy, prostatectomy, explorative laparotomia, and thyroid 
resection, but all with negative results. 

On the basis of the above facts the author considers that the 
examinations argue for Barge-Bourgam’ s contention that the BBR 
is specific from a diagnostic point of view. 

As to the diagnostic value of the reaction, Babge and Bourgain 
assert without however discussing or describing the course of the 
reaction, that it is in several tuberculous conditions positive and of 
direct diagnostic significance. As the time and the course of the 
reaction will be discussed further down, I will not dwell on them 
here, although it should already now be pointed out that, as will 
be apparent from the above, only a positive reaction is of diagnostic 
value. In virtue of its specificity the reaction seems to be of signif- 
icant value, especially in those cases in which bacteriological or 
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histological evidence of tuberculosis is wanting, as is often the 
case in epididymitis and hematuria. 

It is also apparently invaluable in the establishment of an 
early diagnosis in obscure cases of the urinary tract. In a number 
of cases of renal tuberculosis in this material the BBR was irn- 
mediately suggestive of a specific diagnosis which could not be 
confirmed by the bacteriological examination until much later. 
It is also of certain interest to note that in some cases, later renal 
changes were detected only at re-examinations indicated solely 
by the BBR reaction, a fact which also shows how desirable it 
is to follow up a patient with a positive reaction over a sufficient 
span of time and until the causal factors of the reaction have been 
accounted for. 

It is however above all in the determination of the develop- 
mental phase and possible activity of a tuberculous infection 
that the BBR is expected to be invaluable. In certain cases blood 
from patients with tuberculous infections gave a negative BBR 
reaction. Is this always a sign that the tuberculous process is in 
an inactive phase? Probably not, it being quite conceivable that 
even in the active phase there may be cases in which the registrable 
products escaping from the tuberculous processes are wanting in 
the blood on the occasion of the examination either on account 
of a possible “critical limit”, under which they cannot be recorded 
— and thus a limit under which we cannot register the activity — 
or on account of the excretion from the process being only periodic. 
A perusal of the material will show that in 8 of 16 primarily BBR- 
neg. cases certain signs of activity existed, but three of these 
cases were hard to judge on account of another infection in tuber- 
culous fistulas. 

On the other hand, 14 of 15^ primary BBR-pos. urogenital cases 
showed signs of activity, or revealed activity in the later course 
of the disease. The 13 BBR-pos. cases of pulmonary tuberculosis 
were all in a clinically active stage. The 2 BBR-pos. cases located 
elsewhere were both in an active stage. Of 30 primarily BBR-pos. 
cases there was thus but one case that did not show any signs of 
activity. This warrants the following conclusion; 

If the BBR is pos. it argues strongly for a tuberculosis in the 
active stage. 

The value of the reaction as an indicator of the activity of a 

^ Remaining 4 oases -wore sec. BBR-pos. 
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tuberculous infection was very conspicuous in those cases in which 
a pos. BBR was not accompanied by chnical signs of activity, 
but in which the later course of the disease revealed a distinct 
activity of the process. 

As pointed out further up, a negative BBK does not exclude the 
existence of an active tuberculous process. If the BBR is negative, 
tuberculosis in the active stage can be present. This will be apparent 
also from the fact that BBR rapidly changes to negativity by 
rest, to which the author shall revert further down. The material 
includes in the group “Tuberculosis located elsewhere”: lymphoma 
colli, ileitis, gonitis and spondylitis tuberculos. In this group we 
have — in spite of clinically demonstrable activity in the majority 
of cases — the greatest number of negative BBR, and our material 
does not correspond to Barge and Bourgain’s in which pos. 
reactions were more often recorded. As far as “activity” is concerned, 
it is very difficult to compare two series, because a criterium 
to prove the similarity of two series in this respect is wanting. 

As mentioned in the preamble it was as an indicator of the 
activity that BBR is expected to be of greatest importance from 
a surgical point of view. By operating in a most favourable phase 
of the disease, a direct spreading of the process may be avoided. 
da Silva’s material included 4 cases with BBR+-1 — [-■ 
of these cases no activity could be recorded clinically. Despite 
this, in one of the cases ureteral catheterization caused miliary 
tuberculosis, to a certain extent strongly reminiscent of Cibebt’s 
cases, described earlier, of miliary tuberculosis due to a lesion of 
the urethra during cystoscopy; in the other case the continued 
course showed a distinct activity with a rapid development and 
spreading of the process. As to the other two cases, resection of 
the neck of the bladder was performed with a resultant tuberculous 
meningitis, in the fourth case no operation was performed, da 
Silva therefore suggests that surgical therapy should not he 
applied in those stages in which BBR is -| — ] — [- or -j — H- 
my material, as mentioned further up, a definite parallelism was 
discernible between pos. BBR and real activity, but in view of 
the risk possibly involved in an operation of a patient with strongly 
pos. or pos. BBR (4-H — h or ++), patients with urogenital tuber- 
culosis were not operated on in these phases so that we have no 
personal experience of the danger of an operation during such 
periods. In three cases patients were operated on whilst in the 
weakly positive stage, all without complications. 
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As we liowever observed tbat opexated cases wliicb were neg. 
or weakly pos. before operation became pos. or strongly pos. tbe 
day after operation in no fewer than three oases, we bencefortb 
avoided the performance of an operation as long as the patient 
reacted even BBK-weak. This change to pos. reaction after an 
operation with its manipulations seems to argue for the assump- 
tion that bacterial products and in all probability also bacteria 
are forced into the blood stream during an operation. Already 
earlier various authors (inter alia Wildeolz, Michon, Cibert) 
from different quarters have drawn attention to the possible risk 
of a spreading of the process at operation, and at the same time 
suggested many prophylactic measures. Cibert also showed by 
experiments the possibility of a spreading of tuberculous material 
in renal tb. Now, if a pos. BBR already before the operation 
showed the passage of certain substances from the tuberculous 
process to the blood stream, the risk of a direct spreading of the 
infectious material at operation ought to be very great. It is of 
course not necessary for every “gush” of bacilli to involve a general 
spread of the process, the extent of the spread depending on 
various factors such as the size of the gush, patient’s resistence 
etc. As there is a greater risk of the process spreading even if 
the patient is operated on in a weak BBE phase than in the 
negative phase we avoided surgical therapy and even cystoscopy 
at such times. If the possible liability of a spreading of the process 
can be diminished by a postponement of an operation, such post- 
ponement is warranted and indicated. 

In this conjunction the timing of the active phase as registered 
by the BBR may be of certain interest. Barge and Bourgain 
contend without however describing the course of the reaction, 
that the positive phase very quickly changes into negativity. As a 
rule we examined the patients for BBR within a couple of days 
after admittance, in one exceptional case it was somewhat later, but 
even then within 7 days. If the reaction was positive we repeated 
the test, if possible, until such times as the reaction had become 
negative. On some occasions we took as many as five tests of one 
and the same patient.^ In operated eases the BBR was tested 
1 2 days after operation and if positive, we even then tried to 
follow up the patient until the BBR had become neg. The positive 
and strongly pos. reactions in urogenital cases generally became 
negative within 8 17 days after operation, the weak ones, after 
4—5 days. In pulmonary tuberculosis the change to negativity 
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took more time, the strong reactions taking about 6 weeks the 
■weak ones, only about four weeks. 

Examinations made in the follow-up of released patients showed 
that patients that had been discharged with a positive reaction 
became BBR neg. much slower than did those remaining'’ at the 
hospital, and patients released with a neg. reaction have in some 
cases returned with a positive reaction again after a time, and then 
after a week’s hospitalization again become negative. On the 
basis of the authors above mentioned examinations and after 
having perused material published earlier, it seems to me that 
cases in which the BBB is positive and thus tuberculous, and in 
all probability in the active phase, should be considered acutely 
ill and therefore confined to bed. The comparison of the duration 
of the active phase registered by the BBE in inmates and out- 
patients seems to argue for the importance of hospital nursing, 
offering rest and complete relaxation. 

Summary. The results the author obtained, when clinically 
examining the reaction described by Barge and Bourgain argue, 
especially in urogenital tuberculosis, direct for the correctness of 
the assumption that it is specific from a diagnostic point of view, 
only a pos. reaction however being of diagnostic value. By virtue 
of this specificity BBR should be very useful in diseases of 
suspected tuberculous nature, above all in the urogenital organs, 
especially in epididymitis and obscure hematuria. 

The relatively short time necessary for the reading of a reaction 
renders possible an early-diagnosis in urogenital tuberculosis. 

The parallelism apparently.! existent between BBR and the 
activity of the tuberculous process seems to be of certain value 
above all in determining the most suitable time to operate, it 
being observed that the patient should not be operated on as 
long as the reaction is positive. As a “phase indicator” however, 
it seems as if the reaction may become very important to the 
consideration of eventual treatment of tuberculous diseases. 

As in-patients with positive reaction seem to give a neg. BBR 
quicker than out-patients, BBR-positive cases should presumably 
be hospitalized, thus assuring them of the necessary care, rest and 
relaxation. 

The material published thus seems to furnish valuable infor- 
mation on a reaction which will in all probability become of great 
significance in the diagnosis as well as in the therapy of tuber- 
culosis. 
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Remarks on tlie Pharmacology of Potassinni. 

Table 1 shows the concentration of some ions in the intracellular 
and extracellular flmds (6, 15). It is seen that the cells are very 
rich in K+, Mg++, and HPO, — , whereas they do not contain 
Na+ and Cl"; this holds good especially of the cells in muscles, 
heart, liver, renal cortex, erythrocytes, etc., whereas the cells 
in connective and supporting tissues and spermatozoa are rich 


Table 1. 

Conceniraiion of Ions (mEq per Liter of Water) in Intracellular 
and Extracellular Fluid. 


Intracellular j 

Extracellular 

Na+ 

0 

Na+ 145 

Cl" 

0 

Cl" 

110 

K+ 

150 

K+ 

5 

46 

Hpo;" 100 i 
HCO 3 12 ; 

HCOJ 30 

1 


in lsla+ and Cl" (22). In the extracellular fluids (i. e., the inter- 
stitial fluid and the blood plasma, which are of almost identical 
composition, apart from the fact that the latter contains more 
protein) especially Na+ and Cl" are found, while there are but 
small amounts of K+. There must be forces which normally keep 
these two groups of ions apart, the outer parts of the cell must be 
“impermeable” to these ions, whereas HjO and HCOg" may 
pass freely. The normal serum potassium concentration is 3.7 
—5.1 mEq/1 (14.5—20.0 mg%) (19). 

Ordinary food is comparatively rich in potassium; milk contains 
approamately 140 mg%; a large helping of meat, potatoes, and 
spinach or cabbage contains approximately 2 g potassium. The 
intake of this amount by mouth causes only a slight elevation 
of serum potassium (21) (at most a couple of mg%) lasting a few 
bours; a far larger dose can be tolerated without intoxication; 

Ivorn_( 26 ) found by intake of 12 g KCl an elevation of serum 
potassium to 24 and 28 mg%. 

An elevation of the serum potassium concentration to more 

^ r ^8%) is dangerous. Characteristic 

Changes of the electrocardiogram, irregular action of the heart. 



302 


N. BLIXENKRONE-M0LLER. 


and cardiac arrest appear (7, 18). Such an increase will, however, 
be a rare occurrence; the organism will usually, even under greatly 
varying conditions, be able to keep the serum potassium con- 
centration within normal limits. 

Several times I have to moderately dehydrated patients administered 
by intravenous drip 600 mg K+ in 1,000 cc 5.5 % dextrose solutions 
the course of 2, l^j^, or 1 hour; immediately afterwards the serum 
potassium concentration has in all cases been found to be normal, 
or only inconsiderably increased, maximum 5.g mEq/1 (21.8 mg%). 

Ingested potassium is quickly deposited in the tissues and a 
surplus, if any, is later on excreted through the Iddneys (10). 
By rapid injection of potassium-containing solutions the serum 
potassium may increase to such a degree that death occurs (27). 
Potassium intoxication is treated with intravenous injection of 
dextrose (deposit of glycogen is accompanied by deposit of potas- 
sium (14)) and Ca++ (Ca++ counteracts the effect of potassium 
on the heart (18)). 

Excretion of potassium takes place, so to speak, exclusively 
through the urine; only in diarrhea the body is deprived of es- 
sential amounts in the stools (7). Even highly impaired kidneys 
can excrete potassium. 

In a 49-year-old man (Case No 4241/47) with large bilateral renal 
calculi, pyonephrosis, and chronic uremia (blood urea 230 mg%, plasma 
bicarbonate 19 mEq/1), I found in a spontaneous diuresis of 4,500 cc 
an excretion of 1 ,580 mg K+ in 24 hours (he was on an ordinary diet) 
and a serum potassium of 5.4 mEq/1, i. e., practically normal values. 
At autopsy four months later only very small renal remnants could 
be demonstrated. 

However, also in serious renal disorders with reduced diuresis 
elevated serum potassium concentration with heart injury has 
been found (23), and in other chronic renal disorders potassium 
loss with lowered serum potassium (3), the latter condition 
manifesting itself with fatigue and paralyses. 

If the renal function is entirely suppressed, or nearly so, in 
anuria or severe shock or dehydration, e. g., following extensive 
burns, the serum potassium will generally increase, and in such 
circumstances it may be hazardous to give intravenous injections 
of potassium-containing solutions, even very slowly. 

The potassium excreted in the urine may come from various 
sources: 

1) It may originate from ingested potassium. 
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2) It may be liberated and excreted as a consequence of tissue 
breakdown; this excretion will run parallel to the excretion of 

nitrogen. . 

3) If the cells are damaged, c* gr., in anoxia, dehydration, oi 

shock, the barriers of the cell frontiers will be broken, and K+, 
and presumably other intracellular ions, escape from the cell 
(particularly muscles, heart, brain), and Na"’ and Cl enter the 
cells; K+ is excreted in the urine. The passage of Na+ and Cl" 
from the extracellular spaces (including blood plasma) into the 
cells may cause a reduction of Cl"" and HCOg"" in the plasma 
(6, 7), i. e., hypochloremia and acidosis will develop. 


Potassium Loss in Dehydration. 

If the body is deprived of fluid, not only a water loss from 
the extracellular spaces occurs, but an essential part of the water 
loss takes place from the cells (11, 16, 30, 31), and at the same 
time some of the specially intracellular ions escape, and are at 
once excreted in the urine. A simply dehydrated patient will 
preeminently lose water and intracellular ions; the excretion of 
Na+ and Cl'*' rapidly falls to nil (11, 16). In the first place, water 
and intracellular ions must be administered to such an organism; 
even if there is hypochloremia and low plasma bicarbonate, ad- 
ministration of isotonic sodium chloride and bicarbonate solution 
will fail to produce the desired effect, indeed, it will even increase 
the intracellular water and potassium loss (12). “Physiologic 
sodium chloride solution” is damaging to the simply dehydrated, 
organism. If, on the other hand, a regular loss of extracellular 
ions has taken place, e. g., by vomiting or aspiration of the stomach, 
such a loss must be replaced (4, 5, 13), 

The serum potassium analyses made in this work have been carried 
out according to Krambe and Tisdall’s method as modified by 
Che. N. J. Gram (19) by precipitation of K"*" as potassium sodium cobalt- 
nitrite and titration of this with potassium permanganate. The urin- 
alyses have been performed after the same method after ashing in 
electrical oven. Control analyses and double analyses have shown the 
reliability of the methods. 1 mEq/I = 3.9 mg% K+. 


Excretion of Potassium before Operation. 

^ In 24 patients 30 determinations of the potassium excretion 
in the urine before the operation have been carried out. The 
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Table 2. 


S^'^-excretion in Urine, K'^ -concentration and Diureses Before 
Operation in 30 Patients. 


Period 

K'^-excretion 

K"^-concentration 

Diureses 

8— 12. J 

80 mg per hour 

235 

mg per cent 

38 ml per hour 

12—18.. 

66 1) 

201 

» 

43 » 

18—8...' 

54 » 

192 

)> 

33 » 

24 hours 

1,774 mg 



872 ml 


general condition of all the patients was good; they had been on 
an ordinary diet, and had not been dehydrated or had any met- 
abolic disorders. The excretion has been calculated for three 
periods in 24 hours: 8 a. m. — ^noon (8 — 12), noon — 6 p. m. 
(12 — 18), and 6 p. m. — 8 a. m. (18 — 8), and is given in mg K+ 
per hour. The average values of the potassium excretion, potassium 
concentration, and diuresis are shown in Table 2. 

The potassium excretion is lowest during the night. The fore- 
noon average is higher than that of the afternoon (in almost 
one half of the patients the opposite was, however, the case). 
The excretion per 24 hours was on an average 1.7 g; yet there was 
a very wide individual difference (variation 339 — 2,388 mg); 
since, as far as is known, the patients were in electrolyte balance, 
the variations in the excretion per 24 hours is presumably es- 
sentially due to differences in the potassium content of the food 
ingested; in some experiments this has actually been demonstrated. 
These variations per 24 hours correspond in all essentials to 
Norn’s findings in experiments on himself (26). That the excretion 
is larger during the day than during the night can surely he ex- 
plained by the potassium intake with the food; large forenoon 
excretion, in spite of a rather scanty morning meal, presumably 
indicate that a moderate dehydration has arisen during the night. 
The maximum potassium concentration measured was 426 and 
402 ing%, all other values were less than 400 nig%. In 6 pa- 
tients serum potassium was determined while they were fasting, 
it varied within normal limits 3.6 — 4.9 mEq/1 (14.0 — 19.3 mg%)' 


Potassium Excretion in Operated Patients. 

In some patients the potassium excretion in the urine has been 
examined on the day of operation and on the following dajs. 
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An Operated patient is exposed to several influences, wliicli may all 
be assumed to affect the potassium excretion: the preoperative 
dose of morphine-scopolamine, the anesthesia, blood loss, opera- 
tion trauma, and the greater or smaller reduction of the water 
or food intake following the operation. Stehle, Bourne, and 
Barbour (28) found in dog experiments lowered potassium 
excretion during ether anesthesia, but elevated excretion if 
morphine had been given previously^ in all the experiments there 
was greater excretion during the 24 hours following the anesthesia 
than the day before; the series comprised only a few experiments. 
Norn (26) did not find constant conditions in rabbits. Blood loss 
is followed by increased excretion of potassium (29). In case of 
tissue damage (caused by a tourniquet) potassium is liberated 
from the cells (24). Dehydration and starvation will increase the 
excretion (11, 16, 30, 31). 


Potassium Excretion in Operations without Parenteral 
Administration of Fluid. 

Eight patients were operated under ether anesthesia, 3 of them 
on open mask, 5 under oxygen-ether anesthesia from anesthesia 
apparatus (the two different procedures did not make any dif- 
ference in the potassium excretion); the operations were: 4 gyne- 
cological, 2 cholecystectomies, 1 tendon suture, and 1 extirpa- 
tion of parotid tumour. The operations were carried out at 8 
a. m., and one hour before the operation the usual dose of mor- 
phine-scopolamine (1 eg morphine hydrochloride and 0.4 mg 
scopolamine hydrobromide) was given. Blood loss was slight. 
No parenteral blood or fluid were given. During the first post- 
operative night 200 — 400 cc water was given by mouth, during 
the next 24 hours 800 — 1,700 cc water, oatmeal gruel, and milk 
with a total K+ content of 200 — 600 mg. The excretion of potas- 
sium and diuresis are shown in Table 3. 

A comparison between Tables 2 and 3 shows; During the fore- 
noon of the day of operation the potassium excretion is slightly 
reduced (preoperative average value in this group 89 mg/hr), but 
during the afternoon and night it is greatly increased. The total 
'potassium ezcretio7i durhig the 24 hows follo'ivhig the operaiio 7 i is 
greatly increased, on an average 2,253 mg (variation 1,550—3,089 
mg). In the following days the excretion falls to under preoperative 
value. The potassium concentration increases during the after- 
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Table 3. 


Average E'^ -excretion^ K'^ -concentration and Diureses in S Operated 
Patients, Getting no Parenteral Fhiid. 



Period 

K"^-excretion 

Jv"^-concentration 

Di ureses 

Day before 
operation 


1,435 mg 


974 ml 

Day of 
operation. ... 

8—12 

12—18 

18—8 

24r hours 

63 mg per hour 
127 » 

85 )> 

2,253 mg 

209 mg per cent 
458 » 

j 429 » 

36 ml per hour 

37 » 

19 » 

651 ml 

2. day 

8—12 

12—18 

18—8 

24 hours 

65 mg per hour 
67 )> 

35 » 

1,008 mg 

^ 280 mg per cent 
227 » 

214 » 

1 

24 ml per hour 
|28 » 

16 » 

466 ml 

3. day 


700 mg 


473 ml j 


noon and niglit following the operation (maximum 568 ing%). 
The diuresis is lower than before the operation corresponding to 
the slight ingestion of fluid. 

In some of the patients analyses of serum potassium were per- 
formed. In all cases it was within normal limits; thus the increased 
excretion of potassium is not accompanied by any demonstrable 
increase of serum potassium. 

Some of the factors which may be assumed to affect the po- 
tassium excretion have been examined separately: 

In two experiments where a normal person had been placed 
on a standard diet for 72 hours it was not possible to demonstrate 
any effect of the subcutaneous administration of morphine- 
scopolamine on the potassium excretion, neither on the amount 
excreted per 24 hours, nor on the distribution over the various 
periods of the day and night. 

On a normal person who had been on a standard diet for <2 
hours a venesection was performed, in which 450 cc blood was 
withdrawn at 8 a. m. During the afternoon and night there w'as 
increased potassium excretion, so that the value during 24 hours 
was 25 % higher than in the three preceding 24-hour periods. 

Two of the patients in Table 3 have undergone only minor 
operations, a tendon suture and an extirpation of a tumour in the 
parotid gland; they showed the same conditions as the others, 
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thus the extent of the operative intervention or tissue lesion 
is not of decisive importance for the increased potassium excretion. 

It is not a specific effect of the ether anesthesia. Three patients 
operated on under spinal anesthesia (gynecological operations) 
had a potassium excretion of 2,424 mg during the 24 hours follow- 
ing operation; only 200—400 cc water had been given during 
the night. One of them showed the highest value found for the 
potassium concentration of the urine, 697 mg%, t. e., higher than 
the normal intracellular potassium concentration. During the 
preceding 24 hours the excretion had been only 1,477 mg on 
ordinary unrestricted diet. Four patients operated on under local 
anesthesia (3 hernias, 1 breast cancer) excreted during the 24 
hours following operation 1,680 mg (during previous 24 hours 
1,673 mg); here there was no increase of potassium excretion, 
but it remained constant in spite of no oral ingestion. Two normal 
experimental persons were subjected to the same limitation of 
fluid and food intake as the patients operated upon; the excre- 
tions during the 24 hours concerned were 1,768 and 2,143 mg 

The fotassium excretion during the 24 hours folloiving operation 
exceeds to a great extent the amount released by tissue breakdown. In 
4 patients the nitrogen excretion was measured; from this the 
protein metabolism was calculated by multiplication by 6.3. 
Corresponding to the composition of the tissues not more than 
15 — ^20 mg K+ can be liberated per gram of decomposed protein. 
The amount of potassium excreted during the 24 hours following 
the operation is twice as large as that which may be assumed to 
originate from decomposed protein. During the next 24 hours 
the potassium excretion roughly corresponds to the protein me- 
tabolism, the following days it is somewhat smaller. 

The increased excretion of 'potassium during the 24 hours following 
operation must thus be due to xvater loss from the cells. This will 
occur if an amount of fluid not large enough to replace that lost by 
insensible water loss and diuresis is given; glycogen mobilization 
from the liver due to starvation will cause an escape of water and 
potassium from the liver cells (14); blood loss, if any, will likewise 
induce a cellular dehydration accompanied by escape of potas- 
sium. When the excretion has not been so high in patients in local 
anesthesia, or in persons only subjected to a limitation of the food 
and fluid intake, this is presumably due to the fact that the de- 
ydration in such cases is not so pronounced as in more extensive 
surgical procedures under general or spinal anesthesia. 
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Table 4. 


Average K'^-excreiion, K'^-concentration and Diureses in 5 Operated 
Patients, Getting Adequate Parenteral Fluid Therapy. 



Period 

Iv “^-excretion 

K'^-concentration j Diureses 

Day of 
operation . . . 

8—12 

12—18 

18—8 

24 hours 

38 mg per hour 
70 » 

43 » 

1,1S4 mg 

107 mg per cent 
222 » 

165 » 

50 ml per hour 
34 )) 

30 » 

819 ml 

2. day i 

8—12 1 
12—18 1 
18—8 

24 hours 

51 mg per hour 
44 >> j 

22 » 

782 mg 

90 mg per cent 
54 » 

43 » 

126 ml per hour 
128 )> 

75 » 

2,323 ml 

1 

3. day 


192 mg j 


1,490 ml 



Potassium Excretion in Operations with Adequate Parenteral 

Fluid Administration. 

According to the foregoing one should expect to find an essen- 
tially lower excretion of potassium in patients, to whom adequate 
amounts of fluid have been administered after the operation. 
The average for five patients of this category appears from Table 4. 
The patients underwent operations on the stomach, colon, or 
biliary tract. During the 24 hours following the operation 1,200 
— 4,000 cc of 6.5 % dextrose solution was given intravenously; 
in two of the patients blood transfusions of 500 and 1,000 cc 
respectively were given. During the next 24-hour period 2,000— 
3,000 cc of dextrose solution was administered. The potassium 
excretion during the 24 hours folloiving operation was only half as 
large as in the patients tvho received no parenteral fluid; in none 
of them it exceeded that which might be assumed to originate from 
tissue brealcdown. During the following days the potassium excre- 
tion decreased further, the great diuresis at the same time sug- 
gesting a certain overhydration of the organism. Maximum 
potassium concentration in the urine measured was 34 ^ 

%■ . . • 1 ^ 

Tavo patients operated under local anesthesia for hernia had 

during the day of operation drunk and eaten as usual; the excre- 
tion on the day of operation did not vary from that of the days 
preceding and following operation. 
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Discussion. 

Thus in connection with operations an increased potassium 
excretion is found. This applies especially to the first postoperative 
afternoon where the dehydration begins to make itself felt, less 
so during the night where the water loss, on the whole, is smaller, 
cf. the lower diuresis. During the following days, as a rule, the 
excretion does not exceed that which may be assumed to originate 
from tissue breakdown. The increased potassium excretion is due 
to the development of cellular dehydration, since it is not found 
in case that adequate amounts of fluid are administered. 

The experiments show that as soon as a water deficiency in 
the organism arises, fluid is taken both from the intracellular 
and extracellular water stores to replace insensible water loss and 
diuresis. The intracellular water loss is not very large. A loss of 
2,000 mg K+ corresponds to a loss of intracellular water of ap- 
proximately 400 cc (Table 1); this corresponds to Yo — of fke 
water deficiency to which the organism has been exposed during 
the 24 hours following operation. 

These conditions may further support (in addition to the shock 
prophylaxis and other harmful effects of dehydration) the view 
that any surgical patient should be treated with adequate volumes 
of blood and fluid. The best fluid to use is a 5.5 % dextrose solu- 
tion if there is no pronounced loss of certain electrolytes. 

Some investigators have warned against transjxisions of bank 
blood owing to the potassium content of the plasma. The potas- 
sium content will increase when bank blood is stored, even though 
there is no hemolysis of the blood cells. De Gowin, Harris, 
and Plass (8) have in blood stored for a fortnight found a serum 
potassium concentration of approximately 140 mg%, in blood 
stored for 30 days approximately 170 mg%. I have analysed 4 
portions of bank blood (after shaking), which had been stored for 
varying lengths of time. The potassium analyses of the plasma 
(double determinations) are shown in Table 5. It is seen that 
there is no risk that 500 cc bank blood, within the first 2 — 3 
weeks, should contain more than approximately 250 mg in 
the plasma. There is no risk involved in using it for transfusion, 
cf. that 600 mg K+ has been given intravenously in 1 hour without 
essential increase of serum potassium. Only if many transfusions 
are to be given in quick succession, or in case of renal insufficiency. 
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K. J. (Case No 2709/18) underwent an abdomino-perineal rectum 
amputation under spinal anesthesia. Blood and dextrose water were 
aiven permanently as intravenous drip. During the first four post- 
operative days a total of 9,806 _mg K+ was excreted; diuresis was 
lowered. On the third postoperative day a paralysis of the stomach 
developed, and permanent aspiration was instituted. During the follow- 
ing days the above-mentioned K+-containing solution (2 — 4 ampuls 
daily) was given in dextrose water and saline. The potassium excretion 
fell, and the potassium administered was retained. Not until after 6 
days was the potassium balance restored. At that time 10,200 mg K.+ 
had been given, and only 2,781 mg excreted. Thus during the first 
postoperative days there was a large uncompensated loss of potassium; 
whether or not this had been an instrumental cause of liis gastric 
paralysis is impossible to say. 

A rational potassium therapy is unfortunately difficult to 
establish so far owing to the lack of a quick method of analysis, 
which can be employed as a routine in any laboratory. 

Summary. 

There is an increasing understanding of the significance of 
disturbances of the metabolism of the intracellular ions in various 
medical and surgical conditions. Among the intracellular ions 
potassium is present in the highest concentration. Certain points 
of the normal potassium metabohsm is mentioned. 

The potassium excretion on an ordinary diet is on an average 
1,700 mg per 24 hours, varying from approximately 400 to 
approximately 2,400 mg. The excretion is lowest in the night, 
generally a little greater in the forenoon than in the afternoon. 

Surgical patients to whom no parenteral fluid has been ad- 
ministered have greatly increased potassium excretion during the 
24 hours following operation, especially during the afternoon. 
This increase is due to cellular dehydration on account of the 
negative water balance. If adequate amounts of fluid are admin- 
istered, the potassium excretion does not exceed that which 
corresponds to the tissue breakdown. 

Routine administration of K+ after operation is not necessary 
if only adequate amounts of fluid are given. 

If, on the other hand, the organism is dehydrated, it is indicated 
to add K+ to the intravenous fluid. By way of illustration a case 
is reported in which 10 grams 11+ had to be given before the 
potassium balance was attained. Our experiences with potassium 
treatment will be published later. 
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From the Surgical Department of Hedmark Fylbessykehus, Norway. 
(Surgeondn- chief ; HALVDAN LDND.) 


Eetropubic Preyesical Prostatectomy, 

By 

WILLY MATHISEN. 


Retropubic prevesical prostatectomy is no new method, as 
stated in Terence Millin’s article in “The Lancet” in 1945. 

The method has first been described in 1909 by the Dutch 
author W. J. van Btockum. Through a medial incision he entered 
the prevesical space of Retzius, and reached the anterior surface 
of the prostate gland. The veins were ligated and the adenomae 
enucleated through a longitudinal incision of the prostatic cap- 
sule. A tampon was placed in the prostatic cavity and the bladder 
drained through a small slit in the vesical roof. The wound was 
then closed around the tampon and the drain, both of which 
were removed 5th day after the operation. At this time a catheter 
was placed in urethra and left in site until the wound was dry, 
about 12th day. The author beheves that vesical drainage through 
urethra the whole time, without an extra opening into the bladder, 
would be equally effective. His results were good, but the method 
never became much used. 

A similar method was accounted for in 1924 by the German 
author Otto Maier. He made an incision into the groin above 
Poupart’s ligament, working his way to the lateral surface of 
the prostate. The veins were ligated and the prostatic capsule 
opened through a longitudinal incision of its lateral surface. 
After enucleation of the adenomae the capsule was sutured and 
bladder drainage instituted through a urethral catheter, left in 
for about 8 days. The abdominal wound was primarily closed 
around a small drain, which was allowed to remain for a few days. 
Also Maier s results were good and his method recommended. 
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The same method was since 1927 used by the Swedish surgeon 
Victor Henriicson, who, instead of an lateral approach, used 
a median to the anterior surface of the prostate. 

In 1933 retropubic prevesical prostatectomy was described in 
detail by the American surgeons Jacobs & Casper. They used 
medial incision above the symphysis. Otherwise their technique 
shows no essential difference from that of Maier. They tried, 
however, to conserve the posterior part of urethra. 

According to W. K. Irwin, a method similar to the one used 
by Millin, has been described by the Italian authors Carraro & 
WuGMEiSTER in 1938 in their book on prostatic hypertrophy. 

The advantages offered by the retropubic prevesical prostatec- 
tomy are several. The method must be regarded as an anatomi- 
cally natural one, offering an extravesical approach to the extra- 
vesical organ of the prostatic gland. The transvesical route seems 
rather irrational, demanding two separate openings into the blad- 
der for the approach to an organ situated outside the bladder. — 
Besides, the retropubic prevesical approach to the prostate is 
the shortest one. The method is sparing, impl 5 dng no lesion to 
other organs. A full view of the prostatic cavity is gained, and 
hemorrhages are completely controlled. Also the post-operative 
treatment is very simple and comfortable for patient and nurses. 
The patient is soon out of bed, a condition that very likely will 
reduce the frequency of thrombosis and embohsm. These are 
experiences common to all who have used the method. 

The method is preferably used for adenomatous prostates, 
but is probably capable of application to all types of prostatic 
obstructions. I have used the retropubic prevesical approach by 
complete removal of prostate in 3 cases of early carcinoma, with 
good result. This method by early carcinoma of the prostatic gland 
is also proposed by Victor Henrikson and later by H. S. Sotjttar. 

The essential arguments carried against the retropubic pre- 
vesical prostatectomy is the limited space behind the symphysis 
that renders the operation a difficult one. Next there is the 
danger of fistular formation, the stiff anterior wall of the cave of 
Retzius — the symphysis — tending to impede a rapid closure 
of the space. Additionally comes the risk of major hemorrhages 
from the extensive plexus of veins surrounding the prostate an 
bladder. 

These objections may seem just, with the present met o , 
however, we believe to have solved these difficulties. 
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Pig, L Section of the prevesical space of Iletzius. 
(See also Fig, 4.) 


The use of the method requires a thorough knowledge of the 
anatomical- conditions,, specially of the prevesical space of Retzius. 
The most' important features will therefore, he defined. . 

Tlie space of .Retzius: When the Ijladder is carried upward, the . 
prevesical fatty .tissue, I containing a few .veins is brought into 
view. Ligation of these veins, and retraction of the fatty tissue 
exposes the prostate gland co.vered by a thin .sheath. 

Under this sheath, a number of veins are seen running obliquely : 
across and to the sides of the prostate, arriving from the inferior 
side of symphysis; These veins form part of the pubo-prostatic 
plexus. Rear the prostatic apex the sheath continues into the 
lower part of the symphysis, forming the rather dense pubo- 
prostatic ligaments, the most important distal fixation of the 
prostate. Less important are the loose fibres from the prostatic 
capsule downward to the urogenital diaphragma. Section of the 
pubo-prostatic ligaments and the prostatic fascia to both sides 
and digital detachment of the tissue around the pro.static apex 
possibilizes an upward mobilization of the prostate of 1 — 2 cm, 
on a. level with the symphysis. This is an important condition 
that essentially facilitates, an ..approach to the prostate. 

The veins of the pubo-prostatic venous plexus are situated 
under the thin prostatic sheath on the anterior and lateral aspects 
23 — i82266. Acta cliir. Scandinav. Vol. XGVIL 
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of the prostatic surface. This venous plexus is chiefly supplied 
from the deep dorsal vein of the penis. There are also communica- 
tions with vesical and rectal veins. Ligation of the deep dorsal 
vein of the penis in close proximity to the symphysis essentially 
controls hemorrhages from the anterior part of the venous plexus. 

Preo'perative treatment. — Most patients arrive with consider- 
able, often complete retention, and most with reduced renal fun- 
tion. The preoperative treatment for all follows the usual lines: 
the bladder is drained through a urethral catheter, and vasec- 
tomy is at once performed under local anesthesia. Acidosis is 
treated with bicarbonate, normal fluid balance restored etc. 
Intravenous urography is made when blood urea has fallen below 
50 mg. %. Electrocardiogram is taken before the operation. 

According to Millin should drainage of the bladder he avoided 
in order to prevent preoperative infection. Just before commen- 
cing the operation, however, he introduces a cystoscope and places 
a catheter in urethra, both procedures naturally infect the bladder 
and thus the operatic field. To avoid an infection the catheter 
must be inserted from above during the operation and cystos- 
copy omitted. 

As for infection of the bladder from drainage, in our experience 
as that of many others, this has no injurious effect, but acts rather 
like an autovaccination — a favourable one. The longest drained 
and most infected cases often progress the most smoothly. 

Before the operation the patient is out of bed for a couple of 
days. Eor removal of mucous etc. the bladder is thoroughly irriga- 
ted before the operation. Sulfanilamide is given one day before 
and 3 — i days after the operation. 

Operative technique. — The operation is performed under spinal 
anesthesia. To obtain a more vertical approach to cave of Eetzius 
a pillow is placed under lumbar region of the patient, this increas- 
ing lumbar lordosis and tilting the pelvis to a more vertical posi- 
tion of the symphysis. — When placing the patient in Trende- 
lenburg position an eventual bleeding will diminish. — A thm 
Nelaton’s catheter is installed in urethra and the bladder emptied. 
This catheter must be so thin as to fit into the tube to he used for 
vesical drainage, and that is slipped into the urethra from above 
in course of the operation. Eor bringing the prostate gland closer 
to the surface after section of the pubo-prostatic ligaments a 
rubber bulb mounted on a thick catheter is used. Capacity o 
the rubber bulb is about 200 cc. After greasing with vaselin the 
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bulb is placed in tbe rectum ampule before beginning of the 
operation. Connection with an irrigatorcan filled with water 
is established, so as to permit filling and emptying of the bulb 
as desired. This is particularly useful during enucleation of the 
adenomae and during suturing. 


Fig. 3. 



Eubber tube for vesical drainage through uretra, and rectal rubber bulb. 


The abdominal incision is made from radix penis to a distance 
from umbilicus. At site of the attachment of sheath and muscles 
to symphysis the incision is continued about 1 cm to either side 
to facilitate the survey. Before proceeding with the operation tlie 
deep dorsal vein of the penis is ligated proximate to the symphysis. 
Because of the position of the vein under the penile fascia, sec- 
tion and subsequent suturing of the lig. suspensorium penis may 
be necessary. 

The bladder is carried upward and held in position by means 
of a retractor. The musculature is retracted with a self-retaining 
speculum. The light must be good, and the operational field pref- 
erably illuminated by a small lamp hanging down behind tlie 
symphysis, or fixed on the retractor. The veins of the prevesical 
fatty tissue are ligated and the fatty tissue kept to the sides of 
the prostate with serviettes. After removal of the fat from the 
anterior prostatic surface the puho-prostatic ligaments are dis- 
sected transversely close to the symphysis with a diathermy 
knife, and the prostatic fascia severed on both sides. The veins 
on the anterior prostatic surface are underrun with the boomerang- 
needle and ligated, whereafter the capsule is incised longitudinally 
from the neck of the bladder to the prostatic apex, down to the 
adenomae — using the diathermy knife. 

The capsule is loosened somewhat to the sides and enucleation 
of the adenomae can be performed, the bulb in rectum first being 
filled with water. 
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Fig. 4, The prevesical space of Retzius. The 
veins of the puboprostatic venous plexus are 
situated on anterior an lateral aspect of the 
prostatic surface, under the fascia. 


Fig. 5. The puboprostatic ligaments ar 
divided and the prostatic fascia severed, per 
mitting upward mobilization of the prostat 
Incision in the prostatic capsule is markec 


Enucleation is started from the side and down toward the 
apex, then up toward neck of bladder. In the presence of several 
fairsized adenomae, these are removed separately to prevent 
tearing of the capsule. Upward the adenomae are fixed to the 
vesical mucous membrane and are here dissected with the dia- 
thermy knife. A compress is temporarily placed in the prostatic 
cavity and the vesical opening caught with 3 — i curved Kocher 
clamps and bleeding spots coagulated. The compress is removed 
from the prostatic cavity and bleeding spots coagulated. During 
these manipulations the catheter in urethra has been tucked aside.^ 
When hemostasis is satisfactory, the catheter is inserted into one 
end of the tube that is to serve for vesical drainage and fastened 
with a silk thread suture. Drain and catheter are greased with 
oil and pulled through urethra. The drain tube should be 60 cm 
long and with an internal diameter of about 5 — 6 mm. It ought 
not be to soft to prevent kinking. About 6 cm should he left in- 
side the vesical opening. On the sides of the drain perforations 
are made 1.5 and 3 cm from the tip. ■ — Diameter of the urethra 
is about 8 mm approximately corresponding to the external 

* 3 Harris-sutnres are placed tlirongh the posterior lip of the vesical neck and 
the prostatic capsule. This ■will stop bleeding from the prostatic arteries, and preven 
secondary hemorrhage. 
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diameter of the drainage tube. -- After installation of the drain 
the prostatio cavity is packed with a piece of “Oelfoam” satura- 
ted with saline solution, ‘'Coagulen” or best of all with plas- 
matbrombin. This will control remaining minor hemorrhages. The 
"Gelfoam”-piece must be great enough to fill the prostatic cavity. 

As for “Gelfoam”, reference is made to directions following 
the preparation. 

The prostatic capsule is sutured in two layers with continuous 
catgut sutures. Distally the boomerang-needle is used for suturing 
the capsule. The sutured border is covered A\uth the prevesical 
fatty tissue that contributes to fill out of the cave of Retzius. 
A small drain is left in and the wound closed in layers. 



Fig. 6. Catheter-belt in site. 


The vesical drainage tube through urethra must be well fixed, 
either with sutures to the inferior side of penis or by means of 
a special catheter-belt, that we have found very useful, the sutures 
often cutting through allowing the catheter to slip out. The cathe- 
ter-belt is seen in Fig. 6. 

The belt is applied outside the dressing, that consists of a com- 
press, an absorbent pad and protected by oil silk. 

Incision of the prostatic capsule has been partly transverse, 
partly longitudinal. The longitudinal incision is, in my experience, 
beyond comparison the best. It follows the direction of the ves- 
sels, gives a good survey of the entire prostatio cavity, and is 
easiest one sutured. Leakage is rare connection with the longi- 
tudinal incision, whereas after transverse incision it has been, 
frequent complication. 

When doing complete removal of prostate in cases of early 
carcinoma, the operation follows the same route. After dividing 
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tlie pubo-prostatic ligaments and prostatic fascia, tbe prostati 
is caught with a clamp and drawing upward. The urethra carryin; 
the catheter will be palpable and then divided at the apex of thi 
prostate. The prostate is shelled out from the fascia of Denon 
villiers, which separates the prostate from the rectum. With a 
diathermy knife the prostate is detached from the bladder, be- 
ginning at the anterior surface of the bladder neck, to both sides 
and backward, dividing the ejaculatory ducts. After having 
ligated all bleeding points,, the vesical drain is passed through 
the urethra and into the bladder. Anastomosis of the bladder 
with the membranous urethra is then made. There remains then 
a portion of the bladder still to be closed, and closure is effected 
by continuous catgut in the median line. The bladder is now 
sutured to the triangular ligament and to the levator muscles, 
obliterating the bed of the prostate. The bladder- drainage remains 
about 14 days. 

Postoperative treatment. — The cigaret drain is removed from 
the wound 2nd day and the patient allowed up 3d — 4th day. 
The urethral catheter is removed 8th — 10th day when there is 
no leakage of urine into the wound. In this case the catheter is 
left to remain until the wound has been dry for 2 — 3 days. 

Bladder irrigations have not been used as postoperative treat- 
ment. If drainage is poor the catheter is changed. Change of 
catheter before 6th — 6th day is difficult, and has not been neces- 
sary since the introduction of large drainage tubes instead of 
catheter that easily become closed up. Also has the catheter- 
belt prevented the drainage tube from shpping out. 

Results. — 40 patients with benign prostatic hypertrophy, 
aged 59 to 85 years, averagely 69 years, have been treated. Preope- 
rative drainage of the bladder has been carried on from 1 to 9 
weeks. Postoperative drainage from 8 to 23 days. Leakage of 
urine occurred in 9 cases. For these cases transverse incision of 
the prostatic capsule had preferably been used. The last 14 cases 
operated according to the above method have had no leakage of 
urine. In 2 cases hypertrophied lobes were present in conjunction 
with carcinoma. In one of these recurrence and stricture of the 
internal orifice developed 2 months after the operation. Otherwise 
there has been no stricture nor distressing infection of the prostat- 
ic cavity. One patient with hypertonia died 5th day after the 
operation of pneumonia. 

The size of the enucleated adenomae has been from 30 to 105 gms. 
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Postoperative liospitalization has been averagely 17 days, as 
a rule 12—14 days. Observation period has been 2 years. 

The prostatic cavity shows comparatively rapid involution. 
3__4 months after the operation — or sooner — more traces 
axe demonstrable in urethrography. 


Summary. 

Retropubic prevesical prostatectomy has been described in 
1909 by the Dutch author W. J. van Stockum, and later, with 
various modifications, by others. The method has earlier not 
been much used. 

A description is given of the most important anatomical fea- 
tures of the space of Retzius, the venous plexus and lower fixation 
of the prostate to the symphysis being specially mentioned. The 
operative method is described, and a number of modifications 
mentioned. 

40 patients have been operated, of whom 1 died of pneumonia 
the 5th day after the operation. Leakage of urine has occurred in 
9 cases and lasted from 5 — 8 days. Average postoi)erative hospi- 
talization has been 17 days, as a rule 12 — 14 days. 

The method is recommended as the most natural route for 
prostatectomy, ydth low mortality and few complications. The 
same route is also recommended by complete removal of prostate 
in early carcinoma. 
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From the Surgical Department I, Sahlgrenska Sjukhuset, Goteborg 
(Head: ElNAR Ljunggren, M.D.) 


A Case of Habitual Posterior Siiblnxation of tlie 
Shoulder Joint Operated According to 
Clairmont-Ehrlich. 

By 

HANS EKMAN. 


In recent years two cases of habitual posterior sublnxation and 
luxation respectively have been published in Scandinavian liter- 
ature. The dislocations occurred backward in the shoulder joint 
during elevation and inward rotation (Sjovall and Mollerud). 
The term habitual has been used here in its narrower but stricter 
sense to indicate a luxation, which always occurs in a joint when, 
during a movement, the joint-surfaces have acquired a certain 
position in regard to each other. This type has sometimes been 
referred to as pendular luxation (Eeischauer). In Scandinavian 
and German periodicals especially, the term “habitual” is also 
employed for the dislocations which usually appear in the form 
of a typical traumatic displacement and recur at longer or shor- 
ter intervals, more or less “spontaneously”. This is less adequate, 
however, and contributes towards terminologic confusion. In 
respect to this last mentioned group, however, the term “habitual 
should be replaced with the more exact indication “recurrent 
(Sjovall, Eeischauer). Sjovall proposes that a general clas- 
sification of all the luxations be made on the basis of Blumbn- 
saat’s system regarding the patellar luxations. In this way, an 
improved and more uniform terminology would be achieved in 
this domain. But obviously, even Blumensaat’s classification 
would not serve to remove all the terminologic difficulties when 
more complicated oases exist, which are not easy to place sche- 
matically. 
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liave recently had a case at the surgical department I of 
Suhlgrcnska sjukhusot for the treatment of double-sided habitual 
posterior subluxatiou in the shoulder joints. 

The patient was a temalc student 19 years of age. Case report 1021/ 
40. 1 91b.) 

^ No earlier known trauma. Keen gymnast in her schoohdays. Prac- 
tised leap-frog diligently. No gymnastics the last 3 — 1 years owing to 
discomfort in the right shoulder joint. On several occasions during the 
elevation iorward-upwaril of the right arm, had noticed clickings ih> iJm 
right shoulder joinly a jerk backward, and inability to continue the eleva- 
tion. ^Vhen the arm was lowered, the clickings recurred and the arm 
could be moved in the ordinary manner. Since the autumn of 1945 these 
discomforts have considerably increiised and last mouth the condition 
was unbearable. The clickings in the right shoulder joint and the 
incapacity to move the arm, now occurred with every greater eleva- 
tion. 

itorcover, on several occasions, the right arm luxated more severely, 
especially when shaking hands, shaking carpets, playing tennis, thus, 
ill the performance of tdevatioas forward-U])ward, of a rougher kind. 
As a rule, the arm shall (lien have pointed forward and downward. 
When this occurred the [»atient was obliged to seek help in order to 
coax the arm right again. No medical aid was resorted to however. The 
arm was kept bandaged some days. During recent months the right 
arm sometimes luxated while the patient slept, ft then lay u])wards 
and behind the neck. Of late, the arm was bandaged during sleep to 
prevent dislocation. Similar, but less pronounced discomfort also began 
to make itself felt in the left s/ioiilder joint. 

Admitted to the surgical department IDdO. i\Ioderate atrophy of the 
musculature in tin* right shouklec region. When the right arm is 
in elevation forward-upward or forward-outward, a subluxaiion 
always occurs in the right shoulder joint at an elevation of about BO — 70 
degrees. This is facilicaied by a simultaneous sliglit inward rotation. 
Palpation gives convincing evidence that the head of the humerus lies 
posteriorly. Wlieu the hea<l slid backwards the same clicking sounds 
were observed by tin* patient. Keferenco might be nnule in this con- 
nection to the discussion between Kacpis ami i\lATHKis on this phenom- 
ena, and tlic explanation of the same (Schultcrschnappen, snapping 
.shoulder). Elevation above the horizontal plane is iin[)Ossible, due to 
the previous subluxation which the patient is unable to ])revent vol- 
untarily. Even if the arm be hold alongside the body, an inward rotary 
movement ami jerk backwards can clisplacc the right humerus liead 
backwards. When this occurs, it appears to be mainly the ])ectoralis 
major and anterior jKirt of the deltoid muscles wliicii enter into func- 
tion. Elevation of the aian also produces l)ackward subluxation of the 
humeral head on the left side, but tliis is less pronounced and less con- 
stant, however. 

X-ray exaiJ)inatioj) o]i ^Iblb reveals that the subluxations on 
both .sides occur backwards. 
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In accordance with the terminology of Blumensaat and Sjo- 
VALL, the case should be practically characterized as habitual 
bilateral posterior subluxation in the shoulder joints. Sometimes 
with more violent movements there also occurred posterior lux- 
ations in the right shoulder joint. To simplify matters these might 
also be apprehended as a severer type of the habitual backward 
subluxation. 

It is undoubtedly not a case of purely voluntary subluxation 
since it occurred during sleep and since it could not voluntarily 
be prevented by the patient. 

By reason of the acute discomfort in our case an operation 
was performed. 

“’/s 1946. Operation perfor7ned on the right side, accordhig to the Clair- 
7no7it-Ehrlich 7nethod {Op.: the author). The operative procedure was 
carried out conformably with the description published in Der Chirurg 
8: 276: 1936. Dissection of the lateral shoulder interval. From the pos- 
terior incision it is possible to detach the posterior fourth of the deltoid 
from the humerus without disturbing the nerve and vessel supply to 
the deltoid. The posterior part of the capsule appears to be some- 
what wide and is drawn together with a few stitches. The posterior 
fourth of the deltoid is drawn forward through the lateral shoulder 
space and attached to the anterior rim of the deltoid. The arm is then 
fixed in plaster thoracobrachially, at an elevation of about 80°. 

Apart from a slight infection in the anterior wound the postoper- 
ative course was good. The patient was discharged from the hospital 
on Ap. 10, for ambulant treatment. The plaster was removed on Ap. 23, 
and physical therapy followed. The patient was able to return to work 
(office work) on May 9. 

Reexa^nination 1946. No recurrence of luxation or subluxation 
in the right shoulder joint since the operation. The right shoulder joint 
shows decrease in muscular power of elevation outward -upward and 
forward-upward to about as compared with the left. Right, 

elevation: forward-upward 150°, outward-upward 150° and backward- 
' upward 40°. (Actively = passively.) Left, elevation: forward-upward 
170°, outward-upward 170° and backward-upward 50°. Rotation at 
90° elevation in the right shoulder joint 100° and in the left 180 . 
(Actively = passively.) All these movements were performed with the 
cooperation of the scapula. Constant subluxations in the left shoulder 
joint, but so far, these give very little trouble. The operative results 
hitherto are very satisfactory. 

Reexamination, 1948. More than two years have elapsed since 
the operation. Neither luxation nor subluxation has occurred in da 
time. On awakening in the morning the patient has occasionally foun 
the right arm in a peculiar position. With a slight jerk the arm can e 
easily moved. The sensation was not similar to that in the o 

the earlier subluxations. The force of the right arm is somewhat dimin 
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islied but is capable of performing all tlie more usual activities. The 
patient can participate in lighter sport, paddling for instance, without 
difficulty, but still avoids elevations of the right arm which require 
special effort such as in tennis. The discomfort of the left shoulder joint 
has considerably increased. Status: The right arm is elevated out^Yard- 
upward and forward-upward without subluxation backwards. The 
movement of the right shoulder joint is almost normal but there 
is a slight reduction of muscular power. On the other hand, however, 
with every elevation forward-upward, there occurs a subluxation back- 
wards in the left shoulder joint before the arm reaches the horizontal 
plane, and the anterior part of the deltoid especially, as well as 
the pectoralis major are involved. The outward-upward elevation is 
performed without subluxation. The patient is very satisfied with_ the 
results of the operation even though there is some feeling of uncertainty 
in regard to the right shoulder joint. The discomfort arising from the 
left shoulder joint has increased, but is not so great that she deems an 
operation necessary at present. 

It thus seems that within the group of posterior shoulder joint 
dislocations are rather rare but none the less important group might 
be included which, widely seen, is characterized by a constantly 
occurring subluxation or backward displacement of the humeral 
head during the performance of an elevation or inward rotation 
of the arm. The luxation often occurs just at a combination of 
these two movements. In the event of lowering or outward rota- 
tion the arm reverts to its normal condition. Although the luxa- 
tion occurs at a certain point during the performance of an active 
movement, it may not be characterized as voluntary, when the 
patient is unable to prevent the dislocation at this phase of the 
movement. It can even be induced passively against the patient’s 
will. The term habitual (Sjovall, Blumensaat) should be ap- 
propriate for this group of posterior, permanent, involuntary 
luxations. To druAv a line of demarcation between the latter group 
and the group of posterior luxations which occur at longer or 
shorter intervals, more or less "spontaneously”, in other words, 
recurrent luxations, should not be difficult as a rule. If the def- 
inition of a voluntary luxation is clear (Matheis), i. e. if reference 
is made to a dislocation and reposition occurring under the in- 
fluence of the will (accompanied by strain or the relaxation of 
certain ^muscles) which cannot be induced passively against the 
patient s will, and whose occurrence the person in question can 
ahvays prevent, the delimitation between the habitual and vol- 
untary luxations is not difficult to accomplish in the typical 
cases. 
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•ature of recent years tlie impression is given that a furtlier num- 
ber of solitary cases of this form of displacement exist, but as the 
descriptions are incomplete, the writer has not gone any further 
into them. Such were three cases of Henderson with posterior 
capsuloraphy, and the cases of Busch, Huntley, Linhardt, 
SCHINZ, Teicher, VoLiaiANN, RowE and Yee and others. Some 
of the cases which are reported as voluntary, including those 
published by Berthein and Koch, are described in such a man- 
ner that now, maybe, one is unable to determine with accuracy 
whether these were cases of real voluntary luxations or whether 
or not they should have been characterized as habitual. 

As the discomfort to which these patients are subjected is 
generally severe, operation is often the ultimate. In Guleke’s 
case mention is made of the use of a faseial strip, analogous with 
Kirschner’s plastic. Kaiser employed a combination of a Kir- 
schner plastic and the insertion of a bone-graft at the posterior 
glenoid rim. In the cases of Hohmann, Fevre-Mialaret, Hin- 
DENACH and Ombredanne a posterior bone-support was construc- 
ted, in doing which Ombredanne used a graft from the spina 
scapulae. Finally, the Clairmont-Ehrlich operative method was 
employed by Sjovall and the author, while Kaplan reversed 
the Clairmont technique. He conveyed a piece of the anterior 
deltoid through the quadrilateral space and fixed it posteriorly. 
As vessels and nerves enter into the posterior part of the deltoid 
muscle it should be very difficult — in the event of Kaplan’s 
operative method — to supply an anterior part of the same with 
vessels and nerves, in other words, to secure a functioning muscle. 
The good operative results reported in this case (well after 31/2 
years) would possibly seem due to the anterior part of the deltoid 
being put entirely out of action. The cases of Mollerud, 
Seifert and Reischauer were not operated. The observation 
periods after operation are rather short in the published cases. 
For this reason, and owing to the paucity of the cases, it is not 
possible to come to any greater conclusions with reference to the 
most suitable operative methods. The most expedient would 
seem to be the insertion of a bone-graft at the posterior glenoid 
rim or an operation according to Clairmont-Ehrlich. It would 
not seem out of place in this connection to touch upon the re- 
sults of the Clairmont-Ehrlich operation. It is not so highly 
esteemed nowadays in respect to the anterior luxations, on ac- 
count of the relatively high recurrence frequency. Anschutz re- 
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ports 12 cases with 6 recurrences and Kusmin 34 cases with 8. 
Personally, and from English literature Hobaet has collected 43 
cases with 14 recurrences, (This includes Pyeeson with 10 suc- 
cessful cases and Hendeeson with 8 and 4 failures.) Some of 
these collocations give no information as to whether anterior or 
posterior luxations are concerned but probably they refer wholly 
or exclusively to the former. 

The purpose of the Clairmont-Ehrlich operation was to create 
a muscular sling on the inside of the humeral neck. This muscle 
would contract when abduction occurred, and prevent an even- 
tual anterior displacement. In the opinion of Clairmont and Ehr- 
lich the head of the humerus was supposed to dislocate inferiorly 
in abduction. There is a high percentage of recurrences with the 
Clairmont-Ehrlich operation in anterior shoulder luxations. It is 
easy to understand this, as Moseley says, when the view that the 
head displaces forward rather than straight downwards is ac- 
cepted. 

When after the Clairmont-Ehrlich operation the muscular sling 
lies firmly fixed on the medial side and a part of the posterior 
humeral neck, but is less stable forward-downward, the numer- 
ous recurrences in respect of the anterior humeral luxations are 
easily understood. In many instances the portion of the deltoid 
which was moved, undoubtedly and partially degenerates, al- 
though the vessels and nerves have been spared as far as pos- 
sible (Oetikee, Hendeeson). Mandl found this muscular sling 
in a degenerated state when reoperating a patient who had al- 
ready undergone the Clairmont-Ehrlich operation. Watson- J ones 
is of the opinion that the effect is due more to the cicatricial for- 
mation. This will occur more extensively on the posterior and in- 
terior of the collum chirurgicum. 

From this is apparent that the effect of the Clairmont-Ehrlich 
operation must be considerably more favourable in regard to 
posterior than to anterior luxations, Mandl, for instance, warmly 
recommends the Clairmont-Ehrlich technique for the posterior 
luxations. As operated cases of posterior humeral dislocation are 
rather few, it is obviously difficult to know which operation is 
preferable. The Clairmont-Ehrlich method employed in the pos- 
terior luxations, as seen in the cases of Sjovall and the writer, 
yields however satisfactory results without any greater impair- 
ment of the muscular force or mobility of the shoulder joint. It 
might thus well be employed for the habitual posterior luxations 
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when the operation is indicated by reason of tlic involved discom- 
fort which is generally very severe. 


Sumniary. 

The wi'iter describes a case of doublc-.sided, })osterioi, habit\ial 
subluxation in the shoulder joint of a young woman. Owing to 
excessive discomfort an operation according to Clairmont-hjhr- 
lich was performed on the right side. Reexamination on the ela])se 
of tw’o years after the operation .showed good results. In connec- 
tion with the same, the terminology in regard to luxations is dis- 
cussed W'ith special reference to S.iovall anti Blu.mpn.saat. The 
term habitual is employed in its more limited sense. .Vn account 
is rendered of cases of posterior, habitual humeral luxation re- 
ported in the literature. 
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From the Surgical Department of the Eskilstuna Hospital. 
Head: The AUTHOR. 


The OperatiTC Treatinent of Eeinale “Stress” 

Incontinence. 

By 

HERMAN WAHREN, M. D. 


Urinary incontinence in women can be the result of widely 
divergent causes. Neurogenic disturbances, congenital or acquired 
fistulas etc. may be present. This study is only concerned with the 
involuntary escape of urine through the intact urethra in con- 
nection with sneezing, coughing or other types of muscular strain. 
To this type of incontinence the word “stress” is often applied, the 
cause being the sudden increase of the intraabdominal pressure. 

There exists up to this day a considerable degree of confusion 
and incongruity in perineopelvic anatomy. Some authors con- 
sider e. g. the sphincter urethrae membranacea and the deep 
transverse perineal muscle as separate entities, whilst others 
believe them to be one and the same formation. The external 
voluntary sphincter appears under various names such as sphinc- 
ter urethrae membranacea, sphincter urogenitalis, “the muscle of 
micturition” (Kennedy) etc. Also the functionally highly impor- 
tant fascia surrounding the bladder are described with extremely 
great variation. Great difficulties are caused to descriptive anat- 
omy owing to the fact that so many different formations con- 
taining smooth musculature and hard to differentiate meet round 
the neck of the bladder. Besides there should be great differences 
between the pelveo-perineal musculature of virgins and multi- 
gravidae. An acceptable, detailed exposition of the anatomy of 
the bladder and urethrae with an analysis of the differences in 
various authors would occupy too much space and is beyond the 
scope of this paper. There are works by Curtis, Anson and 

24 — i82266. Acta chir. Scandhiav. Vol. XCVll. 
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Ashley and also Kennedy treating these problems. Even if a 
detailed exposition of the kind is impossible the author should 
like to draw a quick outline of the clinically important aspects of the 
anatomy, of the bladder and urethrae as follows: The bladder and 
the urethra are surrounded by the general pelvic fascia. Especially 
strong musculo-tendinous elements fix the perineo-urethral tissue 
under the surface of the symphysis pubis. The three muscular 
layers of the bladder are continued round the urethra. Eound the 
neck of the bladder these layers thicken and differentiate and 
are known as the internal urethral sphincter or the lisso-sphincter 
(Martius). a separate group of these fibers is often called muse, 
trigonalis. These fasciculi originate at the back of the neck of 
the bladder between the urethral orifices. They continue sub- 
sequently parallelly to the urethra giving rise to folds in the 
mucosa. Beyond the latter there is a layer of cavernous tissue 
(corpus spongiosum urethrae). These folds and this cavernous 
tissue are most probably of a certain significance to urination. 
The incontinence troubles often vary according to the menstrual 
cycle and the blood supply to the abdominal organs. "Where the 
urethra pierces the floor of the pelvis cross striated muscle-ele- 
ments are connected to the wall from the levator ani, bulbo- 
and ischiocavernosus as well as from the diaphragma urogenitale 
(sphincter urethrae externus). 

The levator ani is of extremely high importance to the problem 
of incontinence. This mighty muscle gives the bladder support 
against the pressure of the abdominal musculature and against 
the varying pressure conditions in the abdominal cavity. By 
vaginal palpation the two fasciculi of the muscle can easily 
be felt, they are often called ligamentae pubo-coccygeae. In 
nulliparae the distance between these ligaments is about 3 cm but 
it is increased considerably after parturition. 

The physiological emptying of the bladder is dependent on the 
intimate interplay between nervous and muscular factors. Also 
the 'position of the neck of the bladder is highly important to which 
more and more attention has been paid by authors of late years. 
Disturbances of various kinds both in the muscular function and 
in the position of the bladder can give rise to incontinence. 

As has been said before the trauma of parturition plays an im- 
portant role in "stress incontinence”. Taylor and Watt have 
shown that the majority of women with such incontinence ha\e 
borne children and that the symptoms increase with the num er 
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of birtlis. How theii docs parturition influence tlie urinary ap- 
paratus? Earlier autliors, Zangemeister, Machenrodt, Tay- 
lor and Watt etc. supposed that tearings or distensions arose in 
the muscular sphincters after parturition. But nowhere can any 
proof be found that this supposition is correct. On the other hand 
it is quite natural that the pelvic floor with the levator ani is 
subjected to intense strains during parturition, and that the fas- 
ciculi of the levator (the ligamenta pubo-coccygea) are dis- 
tended, relaxed and forced apart. Thus the muscular support of 
the bladder is decreased. The lowering of the neck of the bladder 
can easily be the result. Watson also considers himself to have 
established that the parturition trauma causes, besides injuries 
to the levator musculature, a distension of the niusculo-tendinous 
fascia which extends from the symphysis to and round the 
neck of the bladder. The same opinion is expressed by Kennedy 
( 1947 ). 

A highly interesting investigation of the bladder-emptying 
mechanism has been carried out by S. Karlson, With extremely 
delicate apparatus he has been able to establish that urination can 
be provoked when urine enters the posterior urethra. Thereby 
a reflectory contraction of the detrusor musculature in the bladder 
is provoked. It is conceivable, although by no means proved, that 
when the muscular support of the bladder decreases and its posi- 
tion with regard to the symphysis is lowered, urine may enter 
more easily into the posterior urethra than under normal con- 
ditions and thus cause vesicular contraction. 

Operative treatment of "Stress Incontinence''. Previous operative 
methods reflect the opinion formerly held by clinicists that the 
incontinence was due to insufficiency in the urethral sphincters. 
Gersuny tried torsion of the urethra often with a deleterious 
effect. The same author subsequently attempted to compress the 
urethra by injecting paraffine but only with a temporary effect. 
The best known and still often used method is Kelly’s shorten- 
ing of the internal sphincter with mattress sutures. In this country 
Akerberg has used a modification of the method with raphi 
from cavum Ketzii. Other, more complicated methods where 
it is tried to substitute the effect of the sphincters vdth muscular 
force from other sources are Goebell’s pyramidalis plastics of 
which there are many modifications and also Giordano-Demings: 
pacilis plastics. Other muscles or groups of muscles have also 
been used for the same purpose. 
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In modern literature the interest has been moved away from 
the muscular sphincters proper, and more attention is being 
paid to the position of the neck of the bladder in relation to the 
symphysis and the changes in the surrounding muscles and fascia 
resulting from parturition. As soon as these principles had been 
generally accepted, the therapeutic results improved considerably. 

In order to raise and support the bladder Natvig has per- 
formed interposing of the uterus according to Schauta (in anglo- 
american literature this operation is known as Watson trans- 
position operation). Maetius has worked out a plastic operation 
in which the muse, bulbo-cavernosus with the surrounding adi- 
pose tissue is laid free and inserted under the neck of the bladder. 
[Feank has achieved an elevation of the fundus of the bladder 
by using the anterior portion of the levator ani. The latter method 
has been further developed by Ingelman-Sundbeeg, who 
also moves the orifice of the urethra nearer the chtoris. He 
reports excellent results by this method. Feank, Kennedy and 
Wetteedal describe principally similar raphae of the fundus 
and neck of the bladder. 

The author’s own material and experience. My interest in the 
treatment of "stress incontinence” dates from the reading of 
Akeebeeg’s work in 1940. I operated my four first cases accord- 
ing to Kelly’s original method. All four cases relapsed within 
18 months. In two cases the operation was repeated with the use 
of Akeebeeg’s modification; no permanent result was achieved. 
Two cases were operated upon according to Goebell with a 
pyramidalis plastics. In one of the latter cases Sunde’s modi- 
fication was used. Both cases relapsed within a short time. Two 
more cases were operated upon with the use of Maetius’s bulbo- 
cavernosus plastics. One of them was successful but in the other 
one necrosis arose with infection of the transplanted material. 
As it is difficult, at least in some cases, to procure sufficient 
nutrition for the inserted adipose muscle flap, this method can 
hardly be recommended. 

The only operation that has given a lasting result was therefore 
the bulbocavernosus plastics which fairly effectively elevates the 
neck of the bladder. A much more reliable elevation of the neck 
of the bladder and a more effective constriction of the space 
between the sides of the levator is achieved by the transposition 
of the uterus, so that the fundus uteri supports the anterior part 
of the bladder. Seven operations of this land have been per- 
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formed.^ The observation period for these cases ranges from 6 

months to 4 years, _ 

There is only one drawback to this operation, which was first 
used for incontinence by Natvig, i. e. it can not be applied hi all 
cases. It is contra-indicated for women in the fertile ages, it can 



not be used where the uterus is enlarged and it is difficult to 
perforin technically when the vagina is narrow. 

In order to achieve an elevation of the neck of the bladder 
and a support for the fundus with the slightest possible trauma, 
I have through incision in the anterior fornix grafted bone-chips 
from the tibia behind the neck of the bladder between the cervix 
uteri and the wall of the bladder. (See the figure.) 

Technique: Portio is drawn down by forceps. A small transverse 
incision is made in the anterior fornix and the posterior wall of the 
bladder is laid free from the cervix uteri so that a piriform space is 
shaped behind the neck of the bladder. The drawn portio is covered by 
a compress and without contamination 5 — 7 cc bonechips are inserted. 
The bone tissue can conveniently be taken through a small osteotomy 
on the medial side of the upper part of the tibia. The material should 
for the greater part consist of cancellous bone wich combines better in 
healing with the soft parts than the cortical chips. The material can 
easily be excised with a spoon. 

It can be mentioned in this connection that if the transposition 
of the uterus is used as incontinence-operation the fundus uteri 
should be w ell fixed under the symphysis e. g. by means of sutures 

^ One of these operations has been performed by Dr <5. Sundeltn, CTyn.Klin, 
Eskilstnna Hospital. 
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through the anterior part of the hg. pubo-coccygea. Sometimes it 
is difficult totally to cover the fundus uteri with vaginal mucous 
membrane, which did not, however, in my cases entail any com- 
plications. 

In the first few cases I used os purum (Orell) as supportive 
material behind the neck of the bladder, bone-chips are however 
more easily assimilated. This method has been used for the opera- 
tion of seven cases with excellent result. In one case a post- 
operative bronchitis and trombosis arose and after some time the 
transplanted material was infected and had to be removed in part. 
But the final result was still satisfactory. In one of the os purum- 
cases a breakthrough of the os purum-material to the vagina 
took place about half a year after the operation. The observation 
period for these cases ranges from 7 months to three years. 

Oonclusion. “Stress incontinence” is due to a change in the 
position of the neck of the bladder relative to the symphysis and 
to changes in the musculature surrounding the bladder partic- 
ularly the levator ani, rather than to insufficiency in the sphinc- 
ter musculature. Therefore the position of the fundus and the 
neck of the bladder should be restored and supported. 


Summary. 

It is the experience of the author that the best method in cases 
of stress incontinence is the transposition of the uterus. In cases 
where this method is contra-indicated good results have been 
achieved by the grafting of bone-chips from the tibia between 
the cervix uteri and the neck of the bladder. 
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From the Surgical Department I, Sahlgrenska Sjukhuset, Goteborg 
(Head: Einar Ljungqren, M. D.) 


Perirenal Abscess. 

By 

OLA OBRANT. 


TMrty-two cases of perirenal abscess (PA) have been operated 
upon at the Surgical Department I, Sablgrenska Sjukbuset be- 
tween 1920 — 1946. The operation consisted of incision and drainage 
in all cases, in only one case pyelostomy was also performed. 
Thus the material has been treated in an equal manner. 

The chief purpose of this report is to establish the results of the 
operative treatment by a subsequent examination of the cases, 
and to investigate if the kidney may show any sequelae of a peri- 
renal abscess; furthermore to consider in what manner the results 
of this investigation might induce any alterations in the treat- 
ment of the disease. 

It was earlier believed that a suppuration can primarily occur 
in the perinephrium, the so called “perinephrite idiopatique” 
(Rayer 1839 etc.). At present however it is considered (Couvb- 
LAIRE and others) that PA is practically always secondary either 
to staphylococcal infection of the kidney parenchyma (pyoneph- 
ritis) or to an infection in the renal pelvis and parenchyma 
(pyelonephritis) . 

In the former case it can be a question either of a diffuse sup- 
puration in the kidney or of a limited focus which sometimes is 
even healed at the time of the diagnosis of PA. 

In those cases where pyelonephritis was the cause of a PA 
the kidney has often shown severe pathological changes (CouvE- 
laire) e. g. a pyonephrosis with or without a calculus, etc. 

According to the above the cases have been divided into two 
groups: 

I. Abscessus perirenalis pyonephriticus (PA PYO): 18 cases, 
13 men and 5 women. 
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II. Abscessxis perirenalis pyelonepliriticus (PA PYBL): 14 
cases, 9 men and 6 women. 

The average age of the patients at the beginning of the illness 
was with PA PYO 35 years and with PA PYEL 54 years. These 
figures are higher than the usually stated ones, depending upon 
the fact that Sahlgrenska sjukhuset does not receive patients 
under 16 years of age. 

The abscess appeared on the right side in 17 patients, on the 
left side in 14 and one was bilateral. In the group PA PYO there 
were nine right and eight left sided and one bilateral infection, 
while in the group PA PYEL the abscess was in eight cases 
right-sided and in six cases left-sided. The predominance of the 
dextral location is often more marked, such as in Eraxzas’ 
data with 66 right-sided and 34 left-sided abscesses. 

The average interval between the date of admission to the 
surgical ward and operation was 20 days, the shortest interim 
was zero days and the longest was two months and 19 days. 
The date of inception of the symptoms was determined in 31 
cases with a mean interval from inception to operation of five 
weeks. K. J. Douglas has reported a mean of 23 days for the 
corresponding interval while Eowler and Dorman give a mean 
of 7.5 weeks, which illustrates the diagnostic difficulty of this 
disease. 

The average time from operation to discharge was in the PA 
PYO group one month and three days, in the PA PYEL division 
two months and 21 days. 

The bacteria causing the abscesses have been examined in 22 
cases by a cultivation from the pus obtained by incision (Table 1). 
In the PA PYO group only staphylococci appeared while the 
PA PYEL division exhibited different strains. 

The localization of the abscesses in regard to the kidney is 
reported in 13 cases as follows; two were superior, one was lateral 
and superior, three were posterior and inferior and seven were 
inferior. The literature gives the most common localization as 
posterior, this is probably because of the static condition of the 
patients for they are early confined to bed by the disease. Tlie 
same conditions have been observed by H. Eicman in cases of 
perirenal spontaneous haematoma. 

PA symptoms are extremely abundant. The most consistent 
symptoms are pains and aches which were absent in only one 
case belonging to the PA PYEL group. The symptom of pain in 
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Table 1. 


The causative bacteria found by cultures of the pus. 
I. Abscessus perirenalis pyonephriticus. 
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this group is of little significance for the diagnosis of PA, because 
the primary disease itself may cause the pains as in renal calculi. 
Therefore only pains occurring in the PA PYO group are dis- 
cussed. The pains were localized as follows: Renal area and lumbar 
region, 5 cases; abdomen, 8 cases; legs and hip joints, 3 cases and 
buttock region, 1 case. The nature and intensity of the pains have 
varied quite considerably, usually it has been reported as a con- 
tinuous and dull pain. 

Symptoms of “a severe cold”, coughing and stitch in the si e 
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pbeirenal abscess. 
three PA PYEL cases did not show any value higher than ten 

thousand, , , . ,, r- . r 

A NPN (non-protein nitrogen) test taken during the first few 

days of 18 cases showed in 14 a value under 40 mg %, four of 

which were PA PYO and 10 were PA PYEL. A value of over 

40 mg% was found in two patients from each group,. 46 and 111 

mg% respectively in the PA PYO, and 47 and 44 mg% in the 

PA PYEL division. 

The case with a EPN of 111 mg% died while at the hospital. 
The post-mortem examination showed cystopyelonephritis apos- 
tem. NPN had decreased to 44 mg % following the operation. 

Eever has been considered to he the most consistent symptom 
in PA hut not less than three patients have been afebrile. The 
majority have been febrile usually ivith high continuity but other 
forms of fever have occurred. 

Sedimentation Rate (SR) was tested in 27 patients on admission. 
Two of the afebrile cases had an SR of 103 and 120 respectively. 
The figures listed in Table 4 show that extremely high values 
were found in both groups. 


Tail. 4. 

Sedimentation rate on admission. 


S. R. in mm/l hr 

No. of cases | 

PA PYO 

PA PYEL j 

0—20 

0 ■ 

0 1 

21—40 

0 

2 j 

t 

41-60 

1 

2 

61-80 

3 

3 

81—100 

4 

3 

101—120 

4 

3 

j 121—140 

1 ^ 

1 » ! 


^ An extremely important symptom in PA is the palpable re- 
sistence in the loin, that in this survey could be found in 11 cases 
in the PA PYO group, with fluctuation in two, and in the PA 
PYEL division in nine cases with fluctuation in three. 
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The roentgenological possibilities for confirming the diagnosis 
of PA have been described in detail by Skarby (1946). Only the 
frequency of the positive X-ray findings in the 30 patients vho 
were examined in this way vail be given here (Table 6). At the 
time of the X-ray examination the fixation of the kidney has not 
been noted. 

In Atcheson’s study of 117 cases, extending over about the 
same period of time as this survey, there were non-pathological 
findings in 55 per cent of the cases through roentgen examination. 

For differential diagnosis between PA PYO and PA PYBL the 
history and the urine findings are of very great value, the uro- 
graphy is particularly decisive. 

In the case of PA PYO it is therapeutically important to ascer- 
tain if the PA is secondary to a kidney carbuncle which sometimes 
produces conspicuous alterations in the pyelogram (first described 
by Ljunggren in 1931). 

In the case of PA PYEL it is essential for the purpose of plan- 
ning the operation to establish the existence Of any other disease 
within the kidney or urinary system, where it is particularly 
important that there is no obstruction. 

As in this survey there are several patients who were examined 
more than 20 years ago, many of the cases have not been examined 
with modern methods. Thus urography has not been used in 
several of them. 

In the PA PYEL group the following comphcations have been 
noted: 

Calculi in 6 cases (5 of which in X-ray examin.) 

Pyonephrosis in 3, perhaps 4 cases 

Infected hydronephrosis in 1 case 

Pyelonephritis in 4 cases, one of which showed purulent lique- 
faction of the kidney. 


Treatment. 

Rayer had already stated in 1839 that PA should be incised. 
This form of therapy has prevailed since that time. The question 
whether the operation should be extended to more than a simple 
incision however has been the subject of discussion. 

Relatively little consideration has been given to the influence 
of chemotherapy upon PA. Most of the patients in this survey 
were treated prior to the use of chemotherapy, only two cases 
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received sulfa preparations, one prontosil and the other sulfa- 
thiazole. Both were without effect and both cases had a fatal 
outcome. Penicillin has not been administered to any patient. 


Re-examination. 

Pourteen of the 32 patients died while 18 are living at present. 
I have re-examined 16 of the living patients and two have been 
contacted by questionnaire. 

Interval between operation 

and re-examination; 6 years 10 — 14 15 — 19 20—25 

No. of pats, with PA PYO ... — 6 5 3 

No. of pats, with PA PYEL. .1 2 1 — 

A physical examination has been made of the heart, lungs and 
abdomen. The blood pressure has been measured and the urine 
examined with reference to albumin and sediment with a bacterial 
culture made from the sediment; NPN was determined and uro- 
graphy performed. 

The roentgen examination has been of particular interest and 
in all cases this was made in the form of an intravenous urography. 
'The shadow of the earb'er affected kidney has been visible on the 
radiograph except in two patients. One of these is a fistual case 
and will be described later and the other showed only indistinct 
superior boundaries and otherwise nothing abnormal. 

Ever since 1907 it has been known that the renal mobility in 
the PA side at respiration is less than that of the non-diseased 
side. I thought it interesting to study the permanency of this 
fixation. 

Table 6. 


Roentgen examination of the mohility of the hidneys ivith patient m 
different positions made at the re-examination several years 
after the operation. 


Case No. 

PA PYO 

PA 

PYBL 

6 

11 


21 


9 

j Movement 
! shown in 

1 heights ■ of 
i vertebrae 

PA side 

V-- 


0 
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Non- 
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2 
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Vs 
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In the re-examination the renal fixation has been investigated 
with the patients in different positions (Table G). The normal 
displacement when changing from a prone to an erect position 
should be 4—5 cm according to Hilgexeeldt (as reported by 
Skabby). The displacement is somewhat greater in women than 
in men and slightly greater on the left side thaii on the right side. 
In one PA PYBL and six PA PYO cases there were a total or 
a relative fixation of the earlier diseased Iddney. In six cases the 
examination revealed nothing remarkable and in three patients 
these details were not noted during the urography. 

The blood pressure showed nothing notable (Table 7), 

Tabic 7. 


Si/stoUc hJood presmre ai rc-cx(i 77 ii 72 aiio 7 i. 


{ Blood pressure (mm Hg) 225 

220 

180—165 ! 150—1.35 | 

' i 

No* of patients 

1 

PA PYO 

_ 

1 1 

1 

1 f 

GO; 

PA PYEL ' 1 

■ 

i : 

2 

I 


The PA PYO group. 

Of the 18 PA PYO cases 14 are living. Thirteen of them were 
examined and one replied to a questionnaire. 

All were subjectively well at the time of the re-examination. 

Albumin in the urine occurred in one patient without any 
further positive findings. 

Two patients had slightly increased NPN (about 50 mg%), 
and pus cells and bacteria in the urine. Radiography showed 
in one of them a fixation of the earlier operated Iddney, the 
other Iddney was conspicuously mobile and hydroneplirotic. 
Roentgen examination of the other patient, who was the only 
bilateral case, showed the left Iddney to be normal while the right 
kidney pelvis and calyces were slightly deformed. The calyces 
were compressed %vith irregular contours and the neck of the 
calyx leading to the lower group was narrowed. “The deformation 
was conditioned by an inflammatory shrinking”. Upon a posi- 
tion change both kidneys proved to be fixed. 

NPN was normal in the other patients. 

Of the four deceased 'patients in this group two died while beinn 
treated in the hospital for PA. 

25 — i82266. Acta chir. Scandinav. Vol ZGVII. 
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No. 25. Died 10 days after the operation from bronchopneumonia. 

No. 14. Died 53 days after the operation. The autopsy of this case 
showed bilateral cystopyelonephritis apostematosa and purulent hque- 
factions in the lungs. (This case has been classified as PA PYO since the 
infection probably secondarily spread from the kidney parenchyma 
over the urinary system. Urine proved to be sterile immediately pre- 
ceding the operation.) 

No. 1. Died one year after operation from an acute peritonitis due to 
an enteritis with paradysentery four months earlier. The autopsy 
showed nothing notable about the kidney. 

No. 29. Died 17 years after the operation in pulmonary tuberculosis. 


The PA PTEL group. 

Of the 14 cases with PA PYEL only four are now living and 
two of these four have fistulae. 

One of these cases was operated upon 11 years ago (No. 8). 
Urography before the operation showed no excretion from the 
affected kidney and also revealed several renal calculi. Following 
the operation a fistula remained but this fistula was closed for 
several short periods, and then the patient constantly showed 
high fever and chills which ceased when secretion was resumed. 

On urography at re-examination there was no excretion in 
this Iddney and no renal shadow was to be seen. An almond- 
sized dense calcium shadow that was believed to be a urinary 
concretion was seen. By a contrast filling of the fistula a cavity 
was found just below the skin from which a bifurcated fistula duct 
emerged, one fork that lead towards the kidney region, showed a 
contrast defect corresponding to the described stone shadow. 

The patient’s NPN was 46 mg%. Urine: no albumin, in the 
sediment pus and coli. The secretion from the fistula was puru- 
lent, a cultivation of the bacteria exhibited enterococci. 

The other patient who had a post-operative fistula for the last 
five years (No. 3) and where roentgen examination immediately 
after the operation showed a coral stone on the affected side, has 
stated in a letter that the wound was healed about five months 
after the operation and remained closed for approximately three 
months. Thereafter a fistula appeared in the scar and this has since 
been present with purulent secretions. Urination difficulties in the 
form of a burning sensation and frequency have occasionaly oc- 
curred. 

The third living patient is subjectively quite well. There is trace 
of albumin in the urine, the sediment exhibits modest quantities 
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of pus cells and is ricli witli coli. Urography revealed bilateral 
moderately dilated kidney pelves and ureters. NPN was 22 mg%. 

The fourth patient was finally operated upon in 1935, at which 
time a concretion in the right ureter was revealed by roentgen 
examination. This stone was voided in June 1936. Since then the 
patient has not had any urinary troubles. At the re-examination 
the urine sediment showed solitary white blood corpuscles and 
coli bacteria. The urograph is now normal, except the fixation of 
the Iddney on the operated side. 

There are ten deceased fatients in this group. 

No. 5. Died seven days after operation. The incision for PA was 
combined with a pyelostomy, but a stone in the ureter was left behind. 
This stone was found at autopsy to be impacted 5 cm. below the kidney 
pelvis. Both kidneys presented a picture of “pyonephrosis aposte- 
matosa” at the post-mortem examination. 

No. 4. Died 11 days after operation. The post-mortem examination 
showed bilateral pyonephrosis and a perforation from the abscess 
into the duodenum. 

No. 32. Died 12 days after operation. Autopsy showed an impacted 
ureteral stone 5 cm, above the linea anonyma, the ureter was dilated 
above the stone and contained pus. A perforation through the posterior 
wall led to the abscess. In addition was found a pyelonephritis, an acute 
peritonitis, pneumonia and duodenal ulcer. 

No. 16. Died one mouth after operation. Autopsy showed PA and 
pronounced kidney changes in addition to a prostatic abscess and 
a septic thrombus in the heart, a septic infarct in the spleen and puru- 
lent peritonitis. 

No. 7. Died five months after operation. The patient at the time 
of operation was 71 years old and a year earlier had had a bladder 
fistula for hypertrophic prostate. No autopsy was performed. 

No. 19. Died 11 months following operation. The cause of death was 
cancer ventriculi. No autopsy was made. 

No. 2. Died one year and 5 months after operation in calcus renis 
permagn. sin. cum pyelitis et fistula. No autopsy was performed. X-ray 
examination preceding the incision showed several large stones in the 
kidney pelvis. 

No, 27. Died two years after operation. Death was from a crural 
abscess on the same side as the PA. Autopsy showed the right kidney 
to be strongly fixed to the surrounding tissues. The kidney showed no 
alterations. 

No. 23.^ Died two years and three months after operation in broncho- 
pneumonia and acute bronchitis. 

No. 24. Died nine years following operation. A fistula remained until 

e patient’s death, the cause of Avhich was a hematemesis from a 
stomach ulcer. Retrograde pyelography two months after the incision 
snowed hydronephrosis. No autopsy was made. 
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There has been a remarkable difference in the results of the 
operative treatment between the abscesses developing from the 
pyo- or the pyelonephritis. In the PA PYO-division four cases 
out of 18 have died, two of these from a disease unrelated to 
the previous PA. In association with the operation one patient 
died from sepsis and one from bronchopneumonia. Otherwise 
the patients are living and aU are free from symptoms. Objectively 
it has been possible to indicate a renal fixation in six of the pa- 
tients and a deformation of the kidney pelvis in one of these cases. 
The operation, incision and drainage of the abscess has thus 
proved to be fully satisfactory to effect a healing. There were no 
carbuncles of the kidney, that could be demonstrated as a basis 
for PA in any of the cases. In such cases the general opinion in the 
literature is that the operation should be enlarged, e. g. with an 
enucleation of the carbuncle. 

It is an entirely different situation in the PA PYEL group that 
is partly due to the difference in age between the two groups. 
In the PA PYEL division 10 out of 14 patients have died, six as a 
direct result of PA and four of these in association with the opera- 
tion. Two of the cases that died at a later date had fistulae per- 
sisting until their death. Of the four now living two have fistulae, 
one patient had coli-pyelitis and bilateral dilated kidney pelves, 
the fourth case at last is subjectively restored although cohba- 
cilluria is present. 

Among the four cases with a lasting fistula occurring after the 
operation concretions have been found in three, the fourth showed 
a large hydronephrosis. 

It is made evident by the above that it generally is not satis- 
factory to treat the PA PYEL by incision and drainage. In nearly 
all of the cases there has been some serious disease in the Iddney 
or urinary system, such as concretions pyonephrosis, infected 
hydronephrosis etc. It is therefore indispensable that the presence 
of these other diseases be established so that the operative treat- 
ment may be directed against these too. 


Conclusions. 

1) A survey of 32 cases of operated perirenal abscesses has been 
made to judge the result of the mode of treatment, which in a 
cases consisted of incision and drainage, in one case combined wit 
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pyelostomy. Furtliermore, the intention lias been to investigate 
if the kidney may have any sequelae of a perirenal abscess. 

2) The patients have been divided from an etiological view- 
point into two groups. The author like most others considers 
every perirenal abscess to be secondary to a renal disease, and 
with this renal disease as the ground of classification the two 
groups are mentioned; 

I. Abscessus ‘perirenalis ‘pyonepJiriiicus. 

II. Abscessus ‘perirenalis pyelonephriticus. 

If the primary renal disease is a pyonephritis, that is a suppura- 
tive infection only affecting the parenchyma, the perirenal ab- 
scess is placed in the first group. The abscess in the second group 
has come from a pyelonephritis that is often complicated, e. g. 
with a calculus. Essential to the differential diagnosis between 
the two abscesses are the patients’ history, the laboratory tests 
of the urine and the X-ray findings. 

3) By means of urography a fixation of the kidney (no displace- 
ment at all or a movement at the most of 1/2 the height of a ver- 
tebra upon a change of position of the patient) on the operated 
side has been established at re-examination in six cases in the first 
group and in one in the second group. One patient in the first 
group also revealed a deformation of the kidney pelvis, which 
was believed to be due to an inflammatory shrinking. 

The renal fixation seems to be wdthout any injurious effect to 
the function of the kidney. 

4) Out of the 18 patients w^ho were placed in group I four 
have died, two in association Avith the operation, and the other 
two at a later date from a disease not related to the perirenal 
abscess. 

The cases now living are entirely well or have only slight 
symptoms from the urinary system. 

In group II ten of the fourteen patients have died, four in con- 
nection with the operation. Of the six who died later the cause 
of death in four cases only was not directly associated with the 
perirenal abscess. Of the four cases still living tivo have persisting 
fistuale in the scar 5 and 11 years following the operation. The 
other two cases are subjectively well, both hoAvever have remaining 
infections of the urinary tract and urography of one of them showed, 
a dilated Iddney pelvis. 

5) Since the prognosis of the two groups is considerably differ- 
ent a careful urological examination should be made before the 
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operation upon the abscess, to determine in which group the ab- 
scess should be classified. If a pyonephritic perirenal abscess is 
diagnosed, the operation may be limited to incision and drainai^e, 
provided that a Iddney carbuncle is not present. 

If a pyelonephritic perirenal abscess is diagnosed, the operation 
must also be directed against the primary disease. In the event 
that the patient’s general condition is severely affected it may be 
necessary that he is operated upon in stages. 


Summary. 

32 cases of perirenal abscesses, who have all been treated with 
incision and drainage, have been divided into two groujps according 
to their different etiology, a pyonephritic and a pyelonephritic 
group. The prognosis in the pyonephritic group has been much 
better than in the pyelonephritic, and the treatment here seems to 
have been quite sufficient. In the pyelonephritic cases one must 
direct the operation against the primary renal disease (calculus 
etc.), if so is not done a fistula can remain after the incision for 
several years. 

At the re-examination many years after the infection the mo- 
bility of the kidney has been studied in 13 patients. In six cases 
of the pyonephritic group and in one of the pyelonephritic the 
kidney has been found to be fixed. 
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Is Spinal Anaesthesia Always a Reliable Method 
of Inducing Vaso -Dilatation in the Toes? 

By 

TORSTEN LINDQVIST, M. D. 


In ascertaining the nature and degree of circulatory disturbance 
in the legs it is often very useful to induce maximum vaso-dila- 
tation in the legs and simultaneously to measure the skin temper- 
ature of the toes. 

The various procedures which induce vaso-dilatation hy raising 
the subject’s body temperature ail suffer from the weakness that 
the vaso-dilatation occasionally fails to materialise. For this 
reason, Uprus, Gaylor and Carmichaei, (1) strongly criticise the 
method devised by Lewis (2) of raising body temperature by 
means of a heated chamber. Larsson (3) does not either obtain 
satisfactory results with this method. The procedure introduced 
by Gibbon and Landis (4) whereby vaso-dilatation is induced 
in the toes by holding the hands and forearms in hot water is 
better but yields unsatisfactory results in 10 % of cases (Mont- 
gomery, Naide and Freeman (5)). A combination of these two 
methods is said, however, to be fairly satisfactory, though not 
absolutely reliable (Allen, Barker and Hines (6)). In our 
Department we have for a long time induced a rapid and con- 
siderable rise in body temperature by placing the subject in a 
bath of hot water with his feet outside, but even this method some- 
times fails (Lindqvist and Naslund (7)). 

The methods which are designed to interrupt the sympathetic 
vaso-constrictors do not either yield consistently satisfactory 
results. In one’s attempt to block a peripheral nerve or the sympa- 
thetic chain one may miss the mark. The intravenous injection 
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Case 1. A. B. Telegraphist, 35 years. No. 8203ji7. 

He has suffered from weakness of his back for 4 years and occasion- 
ally from pain in both feet which has been attributed to flatfoot. During 
the autumn of 1947 he sometimes observed tender blue lines running 
from the dorsum of his left foot halfway up his leg. They disappeared 
only to reappear in a slightly different position. For several years lie 
has suffered from occasional pain in the calves on walking long distan- 
ces. Eecently the front of his left foot has felt numb and the toes have 
been white and cold. At the end of November 1947 the toes of the left 
foot became very painful, tender and swollen. 



Fig. 1. Skin temperature of the toes of case 1 after immersion of the into a 
hot bath at K 13 temperature of the 3 rd right toe etc. 

He was admitted on the 3rd December 1947. Routine medical and 
neurological examination revealed the following abnormalities: the left 
hallux and part of the second toe were purple in colour; thrombo- 
phlebitis of fairly recent origin was present in a superficial vein on the 
dorsum of the left foot as far as the ankle; a somewhat older thrombo- 
phlebitis was present just below the middle of the leg on the medial 
surface of the left tibia; the pulse in the left posterior tibial and dorsalis 
pedis arteries could not be felt with any certainty; oscillometry revealed 
that the circulation in the lower half of the left calf was inferior to that 
on the right. 

A recording of the skin temperature of the toes while the body tem- 
perature was raised is shown in Fig. 1. The circulation on the left is very 

poor, on the right satisfactory. ^ ^ mi? au 

Fig. 2 shows the skin temperature of the toes while 800 mg.^ of ThA 
was slowly injected intravenously. Once again the circulation is good on 
the right and poor on the left. 
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On the 18th December 1917, arteriography Tvas performed on the 
vessels of the left lower limb. The femoral, anterior tibial and popliteal 
arteries appeared normal. The main trunk below the formation of the 
anterior tibial artery was strikingly narrow and only 3 cm. contained 
contrast medium. At the end of this trunk a medial and lateral colla- 
teral could be seen. Neither the anterior tibial nor the peroneal artery 
were outlined. 

Tliis investigation was carried out under spinal anaesthesia and the 
skin temperature of the toes was recorded at the same time. Before 
the investigation began, the temperature of the toes was 20 — 23° C — 
somewhat higher on the left than on the right side. The anaesthesia was 



completely satisfactory and extended slightly above the symphysis. 
The skin temperature of the toes was recorded for 40 minutes after the 
commencement of anaesthesia, during which time it rose l.i— 1.7° 
on the right and 0.2— l.i° on the left. 

The diagnosis must be Buerger’s endangitis obliterans in the 
left leg, both phlebitis and arteritis being present. No pathological 
changes could be demonstrated with any certainty in the right leg. 
Skin temperature recordings while the body temperature was 
raised and after the injection of TEAB show that the circulation 
in the right foot is good. Nonetheless a perfectly satisfactory spinal 
anaesthesia scarcely raised the temperature of the toes. 

Case 2. A.S.a former manual icorker, 64 ijears. No. 1139148. 

• ^eptcniber 1946 an iron beam weighing 100 kg. fell on the patient’s 
ngut loot. X-ray examination revealed no bony injury. He suffered 
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fairly severe pain whicli became worse during the months that followed. 
Ever since then he has had severe pain in the right foot, frequently 
extending up the leg. The big toe and the region of the foot immediately 
proximal to it feel numb. The foot feels very cold and is sensitive to 
changes in temperature. When the patient wmlks the foot swells and 
the pain increases. The patient also suffers a lot from pain in the back. 

Examination revealed paresis of the whole right leg with moderate 
atrophy and increased knee and ankle jerks on the same side. Neuro- 
logical examination revealed no other abnormality. The C. S. F. was 



Fig. 3. Skin temperature of the toes of case 2 after immersion of the body into a 
hot bath at L 5 temperature of the 5th left toe etc. 

normal. The dorsalis pedis arteries could be felt pulsating normally 
on both sides. Oscillometry yielded satisfactory results on the calves 
and just above the malleoli, and there was no difference between the 
two sides. X-ray examination of the right leg revealed extensive calci- 
fication in the vessels. 

A recording of the skin temperature of the toes while the body tem- 
perature was raised by the method described above showed that the 
increase in temperature of all the toes was very good with the possible 
exception of the left second toe, the final temperature of which was 
only 31.5° C. The temperature of the other toes rose to at least 33 
(Fig. 3). Thus there is no reduction in the supply of blood to the foot. 

Under spinal anaesthesia, on the other hand, the temperature of the 
toes rose very much less. Although the anaesthesia extended 5 cm. 
above Poupart’s ligament on both sides there was an insignificant rip 
in temperature. The temperature of the left leg prior to anaesthesia 
ranged between 20 . 0 and 21.2°, and at the end of the test it had risen 
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to 22.5— 24.s“. On the right, the temperature rose from 20.0—20.5° 
to 23.5—26.2°. The rise in temperature was therefore far from- complete. 

The neurological condition may well be attributed to the trauma 
(cf. Baree (19)). The pronounced calcification of the vessels of 
the leg suggests that there may also be a reduction in the supply 
of blood to the foot and that some of the trouble might arise from 
this but the good pulsation in the feet and the satisfactory result 
of oscillometry point the other way. The fact that there was a 
normal rise in the temperature of the toes when the body tem- 
perature was raised shows that the circulation in the toes is satis- 
factory. The small rise in the skin temperature of the toes during 
a technically successful spinal anaesthesia would have been inter- 
preted as proof of organic obstruction in the foot’s blood supply 
and led to a faulty diagnosis had not the result of the other test 
been available. Thus in this case spinal anaesthesia was less effec- 
tive in dilating the vessels of the feet than was raising the body 
temperature by means of a hot bath. The positive result obtained 
from the latter test cannot be due to faulty technique and must be 
accepted. 

It is therefore clear that a faultless spinal anaesthesia does not 
necessarily induce good vaso-dilatation in the feet even if there is 
no obstruction of the vessels. 

How is one to explain the fact that vaso-dilatation after spinal 
anaesthesia was particularly inadequate in these cases? 

It is possible that there are certain anatomical variations to 
explain it i. a. that in some persons the sympathetic supply to the 
legs leaves the cord by way of the lower thoracic rather than the 
upper lumbar segments. 

The explanation is probably a very different one, however. 
There has been some disagreement as to the order in which the 
various types of nerve fibre are affected by a nerve block. Ac- 
cording to Maxton (20) and Evans (21) the order is as follows; 
pain, temperature, touch, proprioception, motor and sympathetic 
fibres. According to Heimbecker, Bishop and O’Leary (22) the 
order is as follows: vaso-constrictors, temperature, pain, motor, 
joint sense and touch. The most thorough work in this field appears 
to have been done by Sarnoee and Arrowood (23), who reach 
the following conclusion: “There is no single regular sequence of 
e-vents but either the sympathetic fibres or the fibres concerned 
with the appreciation of pinprick may be blocked first.” Usually 
t e two types were blocked at about the same time, but the writers 
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could in some cases by means of differential spinal block arrive at 
time intervals of as much as 46 minutes between tbe loss of function 
in tbe two types of nerve fibre. 

This investigation shows therefore that it should cause no 
surprise if spinal anaesthesia induces only a partial vaso-dilatation 
in the toes, or none at all, even when pain sense has been lost all 
over the leg. This fact has evidently been almost completely igno- 
red hitherto but is extremely important. The true evaluation of 
the results of vaso-dilatation tests under spinal anaesthesia re- 
quires, however, a knowledge of the frequency of such failures as 
well as of the fact of their occurrence. An investigation on these 
lines is strongly called for. 


Summary. 

Spinal anaesthesia has hitherto been regarded as the most 
reliable method of inducing vaso-dilatation in the toes. In this 
paper, a case of Buerger’s disease is described in which there 
was considerable arterial occlusion in the left leg and in which 
the toes of the right foot underwent a normal rise in temperature 
when the body temperature was raised or the sympathetic ganglia 
were blocked with TEAB. Spinal anaesthesia, on the other hand, 
although it abolished sensation to a point above the symphysis did 
not cause any vaso-dilatation in the toes. In another case, in which 
a recording of the skin temperature of the toes while the body was 
heated showed that there was a good blood supply to the feet, 
spinal anaesthesia induced a very unsatisfactory vaso-dilatation. 
Thus spinal anaesthesia is not an absolutely reliable method of 
inducing vaso-dilatation in the toes and it may yield very mis- 
leading results. This appears to have been almost completely 
ignored hitherto. 
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Treatment of Malleolar Fractures According to 
Lange Hansen’s Method. Preliminary Results. 

By 

T. BJEK KRISTENSEN. 


In 1942 Lauge Hansen defended his doctoral dissertation on 
Ankle Fractures. Since that time his methods of treatment have 
stood their test in several Danish hospitals. As so far Lauge 
Hansen’s work (1, 2) has been published in Danish only, the 
author intends to give a brief account of his classification of ankle 
fractures, his methods of reduction, and the results obtained. 

Lauge Hansen produced malleolar fractures experimentally, 
and by roentgen and minutely patho-anatomical examinations he 
classified these fractures according to their pathologic anatomy 
into 5 different groups, each with its own characteristic roentgeno- 
gram. On the basis of his knowledge of the pathologic anatomy of 
the fractures he framed methods of conservative reduction of the 
different types of fracture. By a review of the roentgen examina- 
tion of 229 cases of malleolar fracture he showed that approxi- 
mately 99 % of all malleolar fractures met with in clinical work 
could be grouped according to his principles without difficulty. 
The methods of reduction were applied to 86 cases of anklefrac- 
ture, and in practically all cases reduction to anatomically correct 
position was accomplished. 

The conclusions of Lauge Hansen’s works are briefly as fol- 
lows: 

1. The pathological condition of ankle fractures has been ex- 
plained in detail as far as 99 % are concerned. 

2. A system of classification has been created, which is in con- 
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formity with the pathologic anatomy and is based on the roentgen 

examination. ' i • j 

3. Eeduction to anatomically correct position can now be carried 

out conservatively in nearly all cases.. 

Nomenclature. 

Lauge Hansek introduced a new nomenclature, based on the 
principle that the name of each type of fracture indicates the 
movements which have, produced the fracture. Each type of 
fracture is divided into various stages, so that the number of the 
stage indicates the number of lesions of bones and ligaments. 

Each designation is composed of two words. The first word is 
either swpination or pronation, by which the physiological move- 
ments are understood (in Anglo-Saxon literature called "inversion” 
and "eversion”). The second word is eversion, adduction, abduc- 
tion, or dorsiflexion, all indicating the pathological movements 
between the talus and tibia {do)'sijlexion, however, only an increase 
of a physiological movement beyond the normal). By eversion is 
understood an outward rotation of the talus and the foot around a 
vertical axis (in normal anatomical position), inversion is the 
reverse movement. Adduction and abduction are movements 
around a horisontal sagittal axis running at a varying height 
above the talus, so that these movements are not mere lateral 
displacements of the talus, but a combination of rotation and 
lateral displacement of this bone. 

Types of Fracture aud Methods of Reductiou. 

Supination-B/version b'raciures: 

Mechanism of production: The supinated foot is everted, i. e., 
the tip of the foot is turned outward around a vertical axis. 
Owing to the supination ligamentum deltoideum is relaxed, and 
the first thing that happens is 

a lesion of ligamentum malleoli lateralis anierius (it may be 
accompanied by avulsion of a bone shell at one of the attach- 
ments) {stage I). 

Now the lateral malleolus may rotate a little outward, but liga- 
mentum interosseum aud ligamentum malleoli lateralis posterius 
are intact. Continued outward rotation will therefore produce 

an oblique spiral fracture involving the lateral malleolus and the 
distal part of the fibula [stage II). 

26 'f82266. Ada chir. Scandinav. Vol. XCVII. 
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By continued movement the pull exerted by ligaiuentum 
malleoli lateralis posterius will produce 

an avulsion fracture of the 'posterior lip of the tibia (or the liga- 
ment ruptures) {stage III). ° 

At that time ligamentum deltoideum is tightened and causes 
if the movement is continued, 

a fracture of the medial malleolus (or the ligament ruptures) 
{stage IV). 

Further outward rotation of the foot may in some cases give 
rise to a torsion fracture of the tibia {stage V) and of the fibula 
{stage VI). 

As appears from this some of the injuries may be either a fracture or 
a ligamentous lesion. However, within each type of fracture one lesion 
will always be present as a fracture if the stage in question has been 
reached. This fracture, which is generally situated in the fibula, may 
thus be used in the determination of the type. 

The characteristic feature of the supination-eversion fracture is 
the oblique spiral fracture involving the lateral malleolus and the 
adjacent part of the fibula. 

Reduction: The underlying principle of the reduction manoeuvres 
is that movements of the foot in the opposite direction and in the 
reverse sequence should be carried out. 

Stages II, III, and IV: The anesthetized patient is placed in 
dorsal position with knee and hip of the fractured extremity 
flexed at right angles. The extremity is fixed by an assistant 
holding just proximal to the knee, and the operator grasps the 
heel with one hand, and the fore and mid foot with the other, and 
the reduction is carried out as follows: 

1. The movements producing the fracture are first performed, 
i. e., the supinated foot is turned outward, and then plantarflexed. 
These movements “unlock” the fracture if it has been impacted. 

2. By a very vigorous pull at the heel of the plantarflexed foot 
the proximal displacement of the fragments of the posterior bp 
of the tibia and lateral malleolus is corrected. The pull must be 
exercised in the longitudinal direction of the crus. 

3. By pressure on the posterior surface of the heel the foot is 
brought forward while another assistant presses backward on the 
distal part of the crus. By this procedure the backward displace- 
ment of the two said fragments and of the talus is overcome. 

4. The foot is inverted maximally, i. e., the tip of the foot is 
turned medially around an axis running in the longitudinal direc- 
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tion of the crus, by -which the outward rotation of the lateral 
malleolus and the diastasis between the latter and tibia are over- 
come; and then the foot is pronated. 

5. The plantarflexed foot is moved upward until it forms a 

right angle with the crus. 

6. The plaster cast is then applied while an assistant holds the 
foot in the position described, which may be done without diffi- 
culty if only the foot is kept carefully pronated all the time by a 
grasp around the metatarsal bones. 

7. Facing the fractured foot the operator places the bandaged 
extremity between his heteronymous arm and thorax. While the 
piaster is hardening, he exerts a medial pressure on the heel re- 
gion with the homonymous hand, and a counterpressure on the 
medial malleolus with the palm of the other hand. In this way any 
remaining lateral dislocation of the talus and medial malleolus 
will be corrected. At the same time the assistant pronates and in- 
verts the anterior part of the foot so vigorously that it comes into 
maximal pronation, and that the longitudinal axis through the 
crus runs through third or fourth toe. 

In stage I (and stage II without backward or jmoximal displace- 
ment of the lateral malleolus) the procedures numbered 4, 5, 6, 
and 7 will suffice. In stages V and VI the tibia! fracture is treated 
according to the usual principles, the malleolar fracture as de- 
scribed above. 

Swpimiion- Adduction Fractures. 

Mechanism of 'production: The maximally siipinated foot is 
supinated and adducted in the talocrural joint, thereby causing 

an avulsion fracture of the lateral malleolus (or lesion of ligamen- 
tum calcaneofibulare) {stage I). 

Owing to the pressure exerted by the talus on the medial malleo- 
lus the next lesion will be 

a fracture of the medial malleolus {stage II). 

The characteristic feature of this type of fracture is the transverse 
fracture of the lateral malleolus on a level loith or distal to the articu- 
lar surface of the ankle joint. 

Reduction: Stage I; After application of the plaster cast the heel 
region is abducted, and the fore part of the foot is pronated and 
everted a little while the plaster is hardening. Stage II: The foot 

is moved laterally and frontally; then the same procedures as in 
stage I. 
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Pronation-Eversion Fractures. 

Mechanism of production: When the foot is pronated, ligamentum 
deltoideum is tightened. If the foot is then everted, i. e., turned 
outward around a vertical axis, the result will be 

a fracture of the medial malleolus (or lesion of ligamentum del- 
toideum) {stage 1). 

Owing to the laxity caused hereby there will, in addition to the 
eversion movement, also come a certain lateral effect of the presure 
and ligamentum malleoli lateralis anterius and ligamentum interos- 
semn will rupture (or shells of bone may be torn off at the sites of 
the ligamentous attachments) {stage II). 

Now the fibula may rotate outward, more particularly the distal 
part, and at a varying height above the ankle joint 

a torsion fracture of the fibula is produced (it may be situated in 
the neck) {stage III). 

The pull at ligamentum malleoli lateralis posterius ■\vill then give 
rise to 

a fracture of the posterior lip of the tibia (or the ligament may 
rupture) {stage IV). 

Further outward rotation may in some cases cause 

a torsion fracture of the tibia {stage V). 

The characteristic feature of this type of fracture is the high frac- 
ture of the fibula. 

Reduction: As in supination-eversion fractures, yet so that the 
foot is pronated and everted at the same time. 

Pronation- Abduction Fractures. 

Mechanism of production: When the foot is maximally pronated, 
ligamentum deltoideum is tightened. If an additional pronation 
between the tibia and talus occurs, and/or the talus is displaced 
laterally, 

a fracture of the medial malleolus is produced (or ligamentum del- 
toideum ruptures) {stage I). 

Then the lateral pressure will exert its effect on the lateral 
malleolus and 

ligamentum onalleoli lateralis anterius et posterius will rupture 
(or a shell of bone may be torn off at one of the sites of attach- 
ment) {stage II). . . 

After this the foot and the lateral malleolus may 'be came 
further in lateral direction, causing 
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a hendin^ fTactuve of the fihiilci ct little above the anlile joint 

{stage III). . 

The chaTacteristiG feature of this type of fracture ts the bending 

fracture of the fibula a little above the anJde joint. 

Reduction: Stages I and 11; After application of the plaster cast 
the heel region is adducted and the fore part of the foot is pronated 
and inverted while the plaster is hardening. Stage III: The foot 
is moved frontally and medially, and then the same procedures as 
in stages I and II. 

Pronation-Dorsiflexion Fractures. 

Mechanism of froduction: By forced dorsiflexion of the pronated 
foot the pressure exerted by the talus on the tibia and medial 
malleolus will in the first place produce 
a fracture in the basis of the medial malleolus {stage I), 
and in the second place 

avulsion of a large fragment at the anterior lip of the tibia {stage II). 
Owing to the laxity thereby caused the talus may now be moved 
forward and the pull at the ligaments gives rise to 

a fracture of the fibula at a distance above the anJde joint {stage III). 
Finally, the pull of the ligaments at the posterior aspect of the 
ankle joint may cause 

a fracture of the posterior lip of the tibia {stage IV). 

The characteristic feature of this type of fracture is the largo frac- 
ture of the anterior lip of the tibia. 

Reduction: Lauge Hansen states that it is doubtful wliether 
closed reduction is feasible. In the case presented in this paper the 
result was medium. The reduction was accomplished by a vigorous 
pull distally under simultaneous plantar flexion of the foot and 
pressure against the fragment of the anterior lip of the tibia. 
Our experience with this type of fracture is, however, not suffi- 
cient to recommend a general method of reduction. 

Other Fractures. 

Among approximately 200 fractures Lauge Hansen found only 
2, the roentgenogram of which did not correspond to any of the 
types of fracture described above. Both these fractures had been 
produced by direct violence. In the material presented here there 
were 3 cases out of 203, which could not be classified according to 
Lauge Hansen s principles. All three cases were longitudinal 
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fractures of the lateral malleolus, resulting from direct trauma to 
this bone. 

According to various authors 2—3 % of all malleolar fractures 
are isolated fracture of the posterior lip of the tibia. This type of 
fracture did not occur among Lauge Hansen’s approximately 
300 cases. In the total material of the author comprising approxi- 
mately 400 cases, this type of fracture has not been diagnosed 
either. As the fibular fracture in the pronation-eversion type may 
be found in the neck of the fibula, the diagnosis “isolated fracture 
of the posterior lip of the tibia” cannot be made unless the entire 
crus has been examined roentgenologically with negative result. 
It does not appear from the various publications on “isolated 
fracture of the posterior lip of the tibia” whether the roentgen 
examination has comprised the entire crus; hence one must so far 
be sceptical with regard to the occurrence of this type of fractiue. 

An example of the importance of the roentgen examination of 
the entire crus and of the presence of the ligamentous lesions is 
seen in the illustrations. 

After a trauma to the ankle joint a patient was referred to roentgen 
examination, which showed a small avulsion from the posterior lip of 
the tibia, and the ankle joint gaped perhaps a trifle at the medial 
malleolus (Fig. 1 and 2). In most cases this would presumably be diag- 
nosed as a sprain of the ankle. If, however, the examination is ex- 
tended to comprise the entire crus, a fracture about the middle of the 
fibula is found, and accordingly it may be diagnosed as pronation- 
eversibn fracture, stage IV. This diagnosis is verified by a roentgeno- 
gram of the ankle taken while the foot is turned outward by the hand. 
Lateral subluxation of the talus and pronounced diastasis between the 
tibia and fibula is found (Fig. 3). In the case described here the first 
and second lesions were thus exclusively represented by ligamentous 
injury. 


Follow-up Examination. 

Material. 

The material reported here comprises all the cases of ankle 
fracture treated in the Surgical Department from November 1, 
1942, to November 1, 1946. A total of 203 cases has been treated. 
Three of these cases have not been included in the report because 
they were not admitted to hospital until 3 — 4 weeks after the 
occurrence of the fracture, and so it might be anticipated tliat 
reduction of these fractures would prove impossible. 

The follow-up exaznination took place at least 12 months after 
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tte accident. Out of 200 cases 116 Avere men, 84 -women, a distribu- 
tion roughly corresponding to that found in other reports. Cases of 
epiphyseal separation have not been included. 

Table 1 shows the distribution among the various types of 

fracture: 


Supination^ eversion fractures .... 
Supination-adduction fractures . . 

Fronation-eversion fractures 

Pronation-abduction fractures . . . 
Pronation- dorsiflcxion fractures . . 
Fractures from direct violence . . . 


Table 1. 

Randers 


Laugc 

Hansen’s 

doctoral 

dissertation 


85 — approx. 42 % 68.5 % 

29 = •» 14 % 15.5 % 

47- » 23% 8.3% 

35- » 17% 6 % 

1 
3 


Harolinska 

Sjukhuset 

(1940—42) 


66.5 % 
9.5 % 
7 % 

12.5 % 


The degree of severity as it is expressed in the distribution 
among the various stages of fracture appears from Table 2. 


Tnl)lc 2. 


Stage 

I 


in 




sssi 

Total number 

24. 

71 

45 

49 

8 

3 

i 

200 


Humber followed up 

16 

52 

30 ' 

44 

5 

0 

149 


Percentage followed up i 

66 ' 

73 

66 

1 

90 

62 

66 

74 

Details^ received from Accident In- 
surance Board 

2 

4 

1 

2 

1 

1 : 

1 

0 1 

0 

9 


If the material is divided into two groups, namely the comjDaratively 
mild fractures (stages I and II) and the comparatively severe fractures 
(stages HI, IV, and V), it is seen that the proportion between mild and 
severe cases is essentially the same primarily and at the follow-U]) 
examination. 

Reduction and Immobilization, 

In 120 of our 200 patients it was necessary to reduce the frac- 
tures. 115 Avere reduced once; in 106 cases the result Avas good, 
in 8 medium, and in 1 case the result AA’-as poor, Avhich Avas, hoAv- 

' Only one of these patients has been subjected to roentgen e.vamination. 
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ever, not found out until a subsequent revision of tbe roentgeno- 
grams.' 4 cases were reduced twice; 1 with good result, 2 medium 
and 1 poor (also , in this case tbe roentgenogram bad been mis- 
interpreted). In spite of 3 attempts at reduction tbe result was 
poor in 1 patient, and no further attempts were made.- 

O'Pen reduction, osteosynthesis, and %oire extension have not been 
employed. 

Only on a single point tbe treatment bas deviated from Lauge 
Hansen’s technique, i. e., with regard to tbe time of reduction. 
According to Lauge Hansen the reduction should preferably 
be carried out immediately on tbe occurrence of tbe fracture. How- 
ever, a large number of our patients was not admitted to hospital 
until one or two days after tbe accident, and bad then a consider- 
able swelbng. Accordingly we often postponed tbe reduction for a 
couple of days until tbe swelling bad subsided considerably, and 
wm have not experienced any difficulties which might be ascribed 
to tbe postponement. The reduction, was always carried out under 
ether anesthesia, except in stages I and II with only inessential 
displacement. After tbe reduction a tight-fitting plaster cast was 
appbed, extending from tbe knee to tbe proximal phalanxes of 
tbe toes, and incorporating a posterior splint reaching a little 
beyond tbe toes. Tbe use of a completely unpadded plaster cast 
bas only in a few cases caused inconsiderable pressure sores, and 
we have never observed any paralysis ovdng to tbe pressure of 
the cast. 

If tbe control roentgenograms showed good position, a rubber- 
covered wooden block, serving as a heel, was incorporated two 
or three days later, and normally tbe patients were allowed to get 
out of bed and were discharged after another couple of days. 
Tbe time in bed after the application of tbe plaster cast averaged 
4.2 days for such cases as were not coniplicated with other affec- 
tions. 

As, undoubtedly, tbe tendency to secondary displacement in- 
creases with tbe number of lesions, the time in tvliich the retention 
dressing has been applied bas been regulated, not only by the 
age of tbe patient, but also by tbe stage of tbe fracture. In some 
of our patients tbe dressing bas undoubtedly been removed too 
early, and we now advise tbe following periods of dressing; Stage 
1 4 — 5 weeks, stage II 5 — 6 weeks, stage III 7 — 8 weeks, and stages 
IV, V, and VI 9—10 weeks. 




B-EK Kristensen: Treatment of Malleolar Fractures. 
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Classification and Results. 

The mdiohgical results of the reduction have been characterized 
as good, medium, or foor on the following lines; 

In order to classify the result as good the author has required the 

following: . . 

The talus shall be reduced to anatomically correct position; 
special care should be taken to bring it sufficiently forward. 

There must be no lateral displacement of the lateral malleolus, 
and its posterior displacement must not exceed 2 mm. 

In the supination-eversion fractures the fracture line in the 
fibula often gapes a little upwards, which is due to the fact that 
the fragment has not been pulled sufficiently in distal direction 
before the foot is pushed forward. Diastasis in the proximal part 
of the fracture line is, however, of no importance if only the 
malleolus itself has been pushed’ sufficiently forward, which is the 
case when the anterior contour of the fibula is unbroken. 

If more than a thin shell of bone has been torn off from the 
fosterior U'p of the tibia, the fragment must not be displaced more 
than 2 mni. 

There must be no lateral displacement or angulation correspond- 
ing to the medial malleolus, and the fracture line in the latter must 
not gape more than 2 mm. 

It may sometimes he difficult to secure contact between the broken 
surfaces of the medial malleolus, but in some cases the author has 
successfully overcome this difficulty by placing a narrow roll of paper 
bandage under the plaster just distal to the medial malleolus. This 
roll should then be pressed proximallj'’ and laterally by an assistant 
while the plaster hardens. If the plaster cast has already been applied, 
the malleolus may^ be pressed into its normal place in the same way 
through a small window in the plaster. 

As far as the tibial fractures (stage V) are concerned, tlie author 
has required that there must be no angulation, and that the lateral 
displacement must not exceed a few millimetres. 

The result has been described as medium- in cases where the 
lateral malleolus has been displaced 2—5 mm backward and/or 
up to 2 mm laterally, and/or if the fragment of the posterior lip 
of the tibia has been dislocated 2 — 5 mm, and/or the fracture line 
in the medial malleolus gapes 2- — 5 mm without angulation. On 
the other hand, the talus must be reduced to anatomically correct 
position. Tibial fractures must at most be angled 10°. 

The result has been characterized as poor in cases mtli displace- 
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ment of the talus or angulation between this bone and the tibia 
and in cases mtb lateral displacement of the medial malleolus 
or angulation corresponding to it. The same applies to cases where 
the lateral malleolus has been displaced more than 5 mm backward 
or more than 2 mm laterally, or if the fragment of the posterior 
lip of the tibia is dislocated more than 5 mm, or if the diastasis 
in the medial malleolus amounts to more than 5 mm. Cases with 
an angulation exceeding 10“ in the tibial fractures, or larger lateral 
displacement, or shortening have also been classed as poor. 

The condition at the follotv-U'p examination has been evaluated with 
a view to the subjective, clinical, and radiological results on the follow- 
ing lines: 

Subjective result: 'Good: No discomfort during the daily movement of 
the patient, and only slight discomfort by extra strain. 

Medium: Daily discomfort, but usual work carried out to the same 
extent and at the same remuneration as before the accident, or severe 
discomfort by extra strain. 

Poor: Reduced capacity for work. 

Clinical result: Good: Natural position of the foot; natural gait; 
painfree movements; and all movements of the ankle joint and foot- 
at least one half of the value of the unaffected side. 

Medium: Natural position of the foot and natural gait, but at least 
one of the movements of the ankle joint or foot reduced to less than one 
half of the value of the unaffected side. 

Poor: Deformity, inter alia, unilateral flatfoot, or disturbances of 
gait. 

Radiological result: As described under the radiological result 
of reduction. Cases with good position, but slight arthrosis have 
been classified as medium, cases with severe arthrosis as poor. 
If pseudoarthrosis was present, the case was classified as poor un- 
less it was a question of non-union of a small avulsion. 

The three methods of classification are not absolutely congruent, 
but yet roughly so. The subjective result gives an impression of 
the social importance of these' lesions. On the other hand, the 
clinical and radiological results indicate to Avhich extent we have 
succeeded in achieving normal anatomical and physiological con- 
ditions. The radiological classification used is very strict, but gives 
only little scope for discretion in the evaluation. 

Swpination-Eversion Fractures. 

A total of 45 men and 40 wmmeii was treated, and 31 men and 29 
women have been followed up. Moreover, from the Accident Insuiauce 
Board details of 1 man and 1 wmman have been received. 
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I 

Subjective result 

Clinical result 

Radiological result 


I 

II 

III 

IV 

V 

to- 

tal 


II 

III 

IV 

y 

6 

-M 

I 

II 

III 

VI 

V 

i 

to- 

tal 

Good 

1 

14 

(+1) 

8 

(+1) 

25 

1 

49 

(+2) 

1 

16 

(+1) 

8 

24 

1 

IS 

1 

16 

8 

19 

1 

45j 

1 

{ 

Medium I 

1 

o' 

3 

0 

' S 

1 ! 

9 


1 


1 



1 


i 5 

l| 

! 7 ! 

Poor 1 

1 

0 

»; 

0 

2 ; 

0 
j 

1 

i 2 

1 1 

0 

1 

0 

0 

[ 

5 

1 

6 

0 

0 

0 

8 

:o| 

si 


Figures given in parenthesis represent patients of ■whom details have only 
been received through Accident Insurance Board. 


The causes of the poor results were; 

Poor subjective result: 2 patients. 

1 patient had a complicated fracture resulting in pyarthrosis, which 
was healed by penicillin treatment without incision. There is now 
total ankylosis of the ankle joint. 

1 patient showed loss of dorsiflexion with a slighti}’' limping gait 
without pain at the follow-uj) examination. She considered herself 
unable to resume her work as a charwoman. By roentgen examination 
nothing abnormal could be demonstrated (compensation neurosis?). 

Poor clinical result: 7 patients. 

1 patient had total ankylosis of the ankle joint owing to pvarthrosis. 

1 patient showed loss of dorsiflexion. 


2 patients showed loss of dorsiflexion and almost loss of irronatio)! 
and supination, 

1 ^ pronation and supination, whereas the 

plantarflexiou and dorsiflexion were more than one lialf of the values 
of the unaffected side. Two of them walked a little more on the outer 
edge of the foot than is normal. 

Poor radiological result; 8 patients. 

2 patients had pseudarthrosis in the medial malleolus, but no other 
radiological or clinical symptoms. 

malleolus, and the lateral 

No " """ aisplacemont). 

I patient had severe arthrosis and ankylosis owing to pyaithrosis. 


Adduction J?TctctuT6S» 

In this group a total of 20 men and 9 women was treated, 
and 13 men and 8 women have been followed up. All showed 
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good subjective and radiological results; clinically one was me- 
dium, the others good. From the Accident Insurance Board de- 
tails of another three patients have been received. Two of them 
were subjectively and clinically good, but had not been subjected 
to roentgen examination. The result of the third case could not 
be evaluated as a few months after the ankle fracture he had 
another fracture involving the cuboid and calcaneus. 

Pronation-Eversion Fractures. 

In this group a total of 27 men and 20 women was treated, and 22 
men and 15 women have been followed up. From the Accident In- 
surance Board details of another 2 men have been received. 


Table 4. 



Subjective result 

Clinical result 

Eadiological resulfc 

II 

|III 

IV 

V 

total 

II 

' III 

I\" 

V 

total 

II 

in 

lY 

h' 

total 

Good 

14 

(4-2) 

6 

10 

3 

33 

(+2) 

14 

(+2) 

6 

9 

3 

32 

(4-2) 

14 

6 

8 

2 

30 

Medium . , 

2 

0 

1 

0 

3 

0 

0 

1 

0 

1 

2 

0 

' 0 

1 

3 

Poor 

0 

0 

1 

0 

1 

2 

0 

2 

0 

4 

0. 

0 

4 

0 

1 

4 


Figures given in parenthesis represent patients of whom details have only 
been received through Accident Insurance Board. 


The causes of the poor results were: 

Poor subjective result: 1 patient. 

Constant discomfort owing to stiffness of the ankle joint; was pri- 
marily poor in spite of three attempts at reduction. The clinical and 
radiological result was also poor. 

Poor clinical result: 4 patients. 

1 patient had almost total ankylosis in the ankle joint with a pro- 
nounced limp (it was the patient with poor subjective result).^ 

2 patients showed almost total loss of pronation and supination, one 
of them also loss of dorsiflexion, but had otherwise normal raovability 

Both slightly dragged the leg in question. 

1 patient walked with a slight outward rotation of the foot; the move- 
ments were completely normal; by roentgen examination nothing ab- 
normal could be found. 

Poor radiological result: 4 patients. , 

1 patient had a pronounced backward displacement of the talus an 
the fragment of the posterior lip of the tibia (was primarily poor). 

1 patient had a slight valgus position of the talus (secondary 
ment — the splintage had been removed too early). Clinically 
result was also poor. 
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1 patient had a lateral displacement of the talus and the lateral mal- 
leolus of 2—3 mm (secondary displacement); no clinical symptoms. 

1 patient had a severe arthrosis; the position ideal; clinically poor. 
Pseudarthrosis was not found in this group. 

Pronation- Abduction Fractures. 

In this group 21 men and 14 women were treated; 18 men and 11 
women have been followed up. Details of one man have been received 
from the Accident Insurance Board. 


Table o. 



Subjective result 

Clinical result 

Radiological result 


— 

I 

n 

III 

total 

I 

II 

III 

total 





Good 


6 

14 

23 

3 

6 

9 

(4-1) 

18 

(-bl) 

3 

8 


; 

22 ; 

1 

IMedium 


4 

2 

6 

1 

0 

0 

4 

4 

1 

0 

0 


1 

1 ; 

Poor . — 



(-bl) 

0 

(4-1) 

0 

0 

4 

! 3 

7 

0 

1 

2i 

j 

. ' 

1 » i 


Figures in parenthesis represents a patient of whom details have only been 
received through Accident Insurance Board. 


The causes of the poor results were; 

Poor subjective result; None. 

Poor clinical result; 7 patients. 

3 patients showed loss of or greatly reduced pronation and supina- 
tion. Before the fracture one of these patients suffered from arthrosis 
m the talo-calcanean joint. In one case there was secondary displace- 
ment of tlio talus because tlie cast liad become too 'svid.e. A couple of 
months after the removal of the cast another patient contracted a 
phlebitis in the hmb in question. In this patient there was clinically 
slight valgus position of the heel, but no flatfoot; by the roentgen 
examination nothing abnormal could be demonstrated. 

2 patients showed loss of or greatly reduced dorsiflexion. In one of them 
noting abnormal could be demonstrated by the roentgen examination, 
in e 0 6r a non-united avulsion at the medial malleolus was found. 

1 patient showed loss of dorsiflexion and greatly reduced pronation 
and supination, and walked a little on the outer edge of the foot By 
the roentgen examination secondary displacement was found. 
urnL;?/ approximately 10° valgus position of the talus could be 

walked for.a long time in loose soil, he had slight pain. By the roentgen 
examination nothing abnormal could be demonstrated. ^ 

roor radiological result; 6 patients. 
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_2 patients had pseudarthrosis in the medial malleolus, one without 
clinical symptoms; in the other it was a non-united avulsion but 
there was reduced dorsifJexion. ’ 

2 patients had lateral displacement of the talus; the roentgenograms 
taken after the reduction had been misinterpreted. One had no clinical 
symptoms, the other showed loss of pronation and supination. 

1 patient had backward displacement of the talus because the cast 
had become too wide. 

^ 1 patient had severe arthrosis, but the position was good. The mova- 
bility was reduced. 

Pronation-Dorsiflexion Fractures. 

In this group one man was treated (stage IV). The result of the 
reduction was characterized as medium,. Five weeks after the oc- 
currence of the fracture the “walking” plaster cast broke resulting 
in secondary displacement, w^hich proved impossible to reduce. 
Subjectively the result was medium; clinically and radiologically 
poor. 

Importance of Reduction. 

The material presented here has not been compared with other 
reports. The reason is that before the publication of Laugb Han- 
sen’s classification no safe basis of comparison existed. Widjen (4) 
has certainly studied a series of cases from Karolinska >Sjukhuset, 
classified according to Lauge Hansen’s principles, but he did 
not say on which lines the results had been evaluated, and accord- 
ingly it cannot be used for comparison. 

However, of the cases followed up 107 out of 118 cases with 
displacement (2 misintrepreted cases excluded) were reduced to 
anatomically correct position. This is supposedly far better than 
what can be obtained by other methods of reduction. The im- 
portance of correct reduction can be seen by a comparison of the 
end-results of good reductions with those of medium and poor 
reductions. Their number is, however, too small for sure statistical 
conclusions. 

Of the three poor results of the reduction only one showed good 
subjective and clinical results, while in one it was subjectively 
medium and clinically poor, and in one the subjective and chnica 
results were poor. 

In the 10 cases where the result of the reduction was medium 
(aU the patients were followed up), no were subjectively poor. 
Two of the 10 patients are left out of the evaluation here because 
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secondary displacement occurred (tlie cast became too wide or 
broke). In tbe remaining 8 the subjective results was medium in 
three cases, good in five, and in four cases (including the 3 sub- 
jectively medium) the clinical and/or radiological results were 

poor. 

Among 137 patients subjected to follow-up examination, in 
whom the position was good after the reduction, there were 20 
with poor results in one or more classes of the follow-up examina- 
tion. One of these patients is excluded because the fracture was 
complicated and pyarthrosis occurred, so that 19 out of 136 
patients with primarily good result were classified as "poor re- 
sult” in at least one class of the follow-up examination. Out of 
these 9 had a poor result only radiologically. As a diversity of 
opinion exists as to the role played by the comparatively small 
displacements which have made the author classify some of the 
cases as radiologically poor (their importance, if any, cannot be 
ascertained until 5 years after the accident), the proportion has 
been made up between the results of the reduction and the sub- 
jective and clinical results found at the follow-up examination. 
It then appears that of IS falients with ‘poor or medium result 
of the reduction 1 had a poor subjective andjor clinical result (how- 
ever, two of them owing to secondary displacement), ivMle poor 
subjective a'ndfor clinical results were found only in 10 of 136 pa- 
tients, in whom the reduction had been classified as good (one of 
them owing to secondary displacement). 

Pseudarthrosis in the medial malleolus may be due to defectirm 
reduction, interposition of soft parts, or defective fixation. Pseudo- 
arthrosis has been observed in 11 cases of 63 fractures involving 
this bone. In 4 cases it was a question of small non-united avul- 
sions, 3 of the remaining 7 were symptom-free. The consequent 
use of “walldng” plaster casts has scarcely increased the number 
of pseudarthroses in the medial malleolus. In a report from Odense 
where the "walking” plaster cast is not employed, E. Husfeldt 
(3) mentions 6 cases of pseudoarthrosis in 47 fractures of the medial 
malleolus. The difference is not statistically sure, so there hardly 
seems to be any reason to discontinue the use of this type of cast. 

On the other hand, the "walking” plaster cast must be held 
responsible for the case of secondary displacement that occurred 
because the cast broke, and possibly also for the case in which the 
cast became too wide. The remaining three cases of secondary 
displacement must presumably be ascribed to too short time of 
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immobilization since these 3 patients were immobilized for periods 
much shorter than that recommended by the Department. 

The difference in the 'prognosis for the various types of fracture 
can only be vaguely indicated because the material becomes 
comparatively small by being divided into groups. If again the 
radiological result is not taken into account, it is seen that poor 
subjective andfor clinical results are found in 

supination-adduction fractures in 0 of 23 patients, 
supination-eversion fractures in 6 of 61 patients (1 owing to 
pyar thro sis), 

pronation-eversion fractures in 4 of 39 patients (1 primarily 
poor; 1 owing to secondary displacement), 

pronation-abduction fractures in 7 of 30 patients (1 primarily 
poor; 1 owing to secondary displacement). 

Thus in the material reported here there are at least twice as 
many patients in the group pronation-abduction fractures who 
have obtained a dis-satisfactory result as in the other groups. 

The 10 cases of good reduction, but poor subjective and/or 
clinical results are distributed as follows: 2 supination-eversion 
fractures (stage IV), 2 pronation-eversion fractures (stage II) -f 1 
with secondary displacement (stage IV), 6 pronation-abduction 
fractures (4 stage II, 1 stage III). This also suggests that the 
prognosis for the pronation-abduction fractures is poorer than that 
for the other types of fracture. It must be assumed that — apart 
from the difficulties of reduction — the prognosis for the pro- 
nation-dorsiflexion fractures is poorer than for the other types of 
fracture owing to the extensive fractures of the articular surface 
of the tibia, which probably entails a greater possibility of sub- 
sequent arthrosis. 


Conclusive Remarks. 

A final evaluation of Lauge Hansen’s methods of treatment 
can only be made on the basis of a more detailed report of a more 
extensive material with a longer time of observation. However, 
there are several reasons for calling attention to his works. TJie 
first is the results of reduction: 90 % ideally reduced, and the 
majority of the remaining 10 % has only comparatively snial 
displacements. Secondly, Lauge Hansen’s methods render pos 
sible a systematic treatment of ankle fractmes, so that it nov 
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gives rise to few problems in tbe daily work of tbe hospital. 
Finally, his system has to a great extent reduced the osteosynthesis 
and wire extension treatment of these fractures, so that the med- 
ical work is diminished, and the time spent in hospital is shortened 
to equal satisfaction for both patients and hospital staff. 


Summary. 

On the basis of 200 cases of ankle fracture treated according to 
Lauge Hansen’s method the system of classification, manners 
of production, and mechanisms of reduction are reviewed. 

The results of the follow-up examination of 158 of the cases are 
made up, and strict principles for the classification of the results 
of the follow-up examination are given. 

The pronation-abduction fractures have given the greatest per- 
centage of poor results, whereas no poor results were found among 
the supination-abduction fractures subjected to follow-up examina- 
tion. 

The importance of the reduction for the end result is emphasized, 
and an example of the importance of the ligamentous lesions for the 
genesis of the ankle fracture is given. 
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Benign Tiiniours of tlie Stoniacli. — A Case of 
Lipoma Siili)nincosa Tentriculi simulating 
Cancer of tlie Stoniacli. 

By 

HENNING PAABY. 


As benign tumours of tlie stomacli ■— and in particular lipomas 
— are of rare occurrence, the publication of the following case 
may be of interest. 

Case record: M. aged 47 years, admitted on Dec. 11th, 1947 (case 
record No. 1389/47) under the diagnosis: cancer of the stomach — 
anaemia gravis. Apart from the present disorder, the patient has largely 
been in good health preidously. A brother of his has a gastric ulcer. 
Otherwise no familial predisposition to disorders of the stomach. Has 
never had lipoid nodes elsewhere. Six months before admission the 
patient had melaena and felt very tired. At a subsequent examination 
there was no blood in the stools. At that time he had no other symptoms 
from the stomach. Was treated with regulation of the diet for one 
month. Became free from symptoms until, two months before admis- 
sion, he developed a tendency to small regurgitations, often the colour 
of chocolate or coffee grounds. At the same time he had some oppression 
across the epigastrium, butmo' actual pain, most frequently coming on 
immediately after the mfeals but -subsiding in the course of a couple of 
hours. No large vomitings, 'nausea,' relief of oppression by talang a 
meal or periodicity of symptoms.' No eructation or pyrosis. During the 
last three weeks before admission the patient felt a highly progressive 
fatigue, had slight, functional dyspnoea and some headache. The stools, 
however, were not black. His food agreed with him. His weight decreased 
a little. In addition he was troubled by some constipation. No symptoms 
from the urinary tract. 

Objective examination: Distinctly anaemic. No jaundice or cyanosis. 
State of nutrition slightly over the average. Not distressed. General 

28 — <fS22dS. Aota chir. Scandinav. Vol. XCVIL 
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health on the whole not exhausted. The objective examination did not 
reveal an^hing abnormal apart from a large intumescence to the right 
in the epigastrium; it was especially conspicuous in deep inspiration. 

Examinations: Hgb. 45 per cent., erythrocytes 2.57 mill., col. index 
0.91, halometry 7.i [x, thrombocytes 424,840, leukoc)dies 6,270, diffe- 
rential count nothing abnormal. Eed and white blood picture showed 
nothing abnormal. 

Ewalds test meal: M + E: 175 + 38 cc.; congo-phenolphthalein: 
20/53, well-chymified, no mucus. Kemp’s test meal: 6 hours: large 
quantity retained. Feces: +, -1- + + benzidine. Urine: no albumen, 
sugar or pus. Blood-pressure: 95/70. 

X-ray of stomach: large defective filling in the pars pylorica, where 
the contrast medium is seen as a narrow stripe. The border between 
the corpus and the defective filling is irregular, uneven and ill-defined. 

As both the clinical and radiological signs seemed to indicate 
that this was a case of a large, profusely bleeding cancer of the 
stomach with severe anaemia, a median superior laparotomy 
with resection of the stomach ad modum Polya was made on Dec. 
16th, 1947, under nitrogen monoxide-ether anaesthesia and after 
preceding blood transfusion. 

At operation a smooth, well-defined tumour the size of a fist was 
found in the pyloric part, developed into the lumen, without infiltration 
of the wall. 

No glandular or hepatic metaStases. 



Resection preparation. Cat open along the greater cnrvatnre. The pyl 
left. The tumour is seen to project on posterior wall. Lipoma tissu . 
bottom of the ulceration (at the centre of the picture;. 



LIPOMA SU3MUCOSA VENTKICULI. SIMULATING CANCER. dbo 

In tliB postsrior wnll of tli6 corpus und. tli6 cunnlis of tlic excised, 
portion of tlie stomacli, a lipomatoid, soft tumour, measuring 11 X 6 
X 4.5 cm., was found, covered with mucous membrane. It was macro- 
scopically well-defined. Above tbe centre of tbe tumour, tbe mucous 
membrane displayed an ulceration, measuring 3x1 cm., with under- 
mined edges. Tumour tissue was seen at tbe bottom. Tbe mucous 
membrane was seen to pass evenly into tbe tumour tissue without any 
infiltration at tbe edges. 

Histological examination: tbe tumour is composed of simple fatty 
tissue with fine, vascularized septa, origmating from tbe submucosa; 
well-defined. Both at tbe edge and at tbe bottom of tbe ulceration a 
thin layer of granulation tissue is seen, passing on evenly to the lipoma 
tissue. At tbe edge of tbe ulcer, development of connective tissue, 
extending partly into tbe bpoma tissue, partly into the subinucosa. 
No polymorphism anywhere, nor any change of type of connective 
tissue cells; no signs of mabgnancy. Otherwise, the mucous membrane 
is natural, apart from a vigorous lymphocyte- and plasma cell-infiltra- 
tion near the ulceration. A mesenteric gland displayed nothing abnormal. 

Histological diagnosis: submucous bpoma. Ulceration of simple type 
(signed: TagE Lund). 

Bronchopneumonia supervened as postoperative compbeation, but 
subsided under treatment with penicilbn. Discharged on Bebr. 7tb, 
1948, in web-being. Beply to enquiry 3 months after discharge: complete 
web-being without any dyspeptic symptoms whatever. 

The frequency of benign tumours of the stomach is stated very 
differently by the various authors. In a material of operations 
comprising 2,195 cases of tumour of the stomach, 1.3 per cent, 
was found to be benign (13). Other publications (15, 16, 20, 24, 26) 
state somewhat higher figures. 

It is pointed out in a publication by EieglEr & Eriksen (35) 
that the actual occurrence is more frequent than supposed, as 
numerous cases follow a course without any symptoms and are 
accidentally found on post-mortem examination. In 239 patients 
with tumour of the stomach who were X-rayed, these authors 
found 8.8 per cent, with benign, tumours. In 6,242 post-mortem 
examinations, gastro-duodenal tumours were found in 194 cases, 
25 per cent, being benign. In a number of 11,000 post-mortem 
examinations Stewart quote (35) found 263 malignant tumours 
of the stomach and 47 which were benign (15 per cent.). 

As numerous symptomless cases are not submitted to post- 
mortern examination and as many small benign tumours, in partic- 
ular leiomyomas, are easily overlooked at this examination, it 
is undoubtedly correct that the real occurrence of these tumours 
IS more frequent than generally supposed. 
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The classification of these tumours is rather varying. They are 
divided, according to their histological structure, by JIinnes & 
Geschickter (26) into the following three main groups: 

(I) Epithelial, comprising adenomas, adenopapillomas, fibro- 
adenomas and others. 

(II) Mesenchymal, comprising leiomyomas, fibromas, lipomas, 
angiomas and others. 

(III) The pseudoneoplastic, comprising, inter alia, dermoid 
cysts and blood cysts. 

The most frequent of the benign tumours are the leiomyomas 
with 26.6 per cent (26). Fibromas are found in 4.5 per cent, and 
lipomas in 3.4 per cent. Both the epithelial and the mesenchymal 
tumours are often polypus, in which case the latter will frequently 
be solitary, in contrast with the former which are of multiple 
occurrence in many cases, in some in the form of a diffuse poly- 
posis. In his publication Myhre (29) states that the polypous form 
presumably occurs as a result of peristaltic action on the tumour, 
which, in contrast with the malignant tumours, does Pot infil- 
trate the wall. 

A tumour of not infrequent occurrence is the so-called neuri- 
noma. Djorup & Okkels (11), Fog-Moller (14) and Harild 
(16) have described cases of this tumour, which on closer histolog- 
ical examination prove to have originated from Schwann’s 
syncytium. They display a motley morphological picture, as they 
undergo a cystic degeneration in many cases and may degenerate 
to become malignant. It is pointed. out (11) that many of the cases 
previously described as sarcoma have presumably been neurinomas 
— or better: Schwannomas. — at different phases of degeneration. 
It may moreover be mentioned that cases of neurinoma of the 
stomach have been described in Eecklinghausen’s disease.. 

Most frequently the- benign tumours of the stomach, in particular 
the epithelial tumours, are small. In some cases they may assume 
monstrous forms; Schabapo (37) described a fibroma of 5,500 
grammes, Eustebmann & Senty (13) a dermoid cyst of 1,000 
grammes (in an 8-year-old boy). 

The etiology of the benign tumours is unknown. Benander (34) 
points out that there is often a hereditary predisposition (according 
to Wechselmann about 50 to 60 per cent, of the cases). Kon- 
jetzny quote (29) supposes that the epithelial polypi occur on the 
basis of a chronic gastritis and considers that achylia is always 
present in cases of benign tumour. Other authors, however, do no 
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support tills theory, but achylia is at any rate of very frequent 
occurrence in the epithelial tumours. Aschoff quote (4), on the 
other hand, considers the gastritis to be secondary in relation to 
the polypi. Daering quote (18) found inflammatory infiltration 
in all polypi of the stomach. 

Haring (16), in a work on the connection between pernicious 
anaemia and polypous tumours of the stomach, demonstrated 
that from 10 to 14 per cent, of the patients with polypi of the 
stomach suffer from pernicious anaemia and stressed the impor- 
tance of undertaking an examination of the blood in these patients 
as well as an X-ray examination of the stomach in all patients 
with pernicious anaemia. In another publication (3), 14 cases 
of polypus fibro-adenoma were reported, 3 of them being com- 
plicated with pernicious anaemia. In one of these cases the in- 
teresting fact was moreover observed that the pernicious anaemia 
subsided after resection of the stomach. 

The significance of the benign tumours of the stomach is un- 
doubtedly first and foremost their tendency to malignant degen- 
eration. Especially the epithelial tumours involve the risk hereof. 
Miller et al. quote (26) found malignant degeneration in 35 per 
cent., Ackman quote (26) in 15 per cent., Benedict & Allen 
quote (26) in 41.2 per cent., Forsmann quote (14) in 12 to 60 per 
cent. Holst (17) stressed correspondingly that epithelial tumours 
of the stomach should be considered a pre-cancerous disorder and 
that resection should be performed when this is suspected. It is 
pointed out in a single publication (24) that myomas quite often 
display sarcomatous degeneration, which applies in particular 
to the subserous myomas, whilst the submucous forms most fre- 
quently display cystic degeneration.- 

The tendency of the benign tumours to give clinical symptoms 
will, as a rule, depend on their size, as the great majority of the 
small tumours give no or only vague symptoms. The symptom 
of most frequent occurrence is anaemia, caused by haemorrhage. 
Eustbrmann & Senty (13) found haemorrhage in 37 per cent., 
Judd & Hoerner (20) in 22 per cent. It occurs both in the epi- 
thelial and in the mesenchymal tumours and may be either mani- 
est or occult. In many cases it originates — as in the case described 
~ ^ large recess-like ulceration in the mucous membrane 

oyer t e tumour, possibly passing into the tumour tissue. Such 
u cerations, which may often attain a considerable size, occur 
c le y in the large, mesenchymal tumours and may possibly 
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have been caused by an impaired nutrition of the mucous mem- 
brane distended over the tumour, in connection with the arrodin® 
effect of the gastric juice, as achylia is not the rule in these tumours! 
Baleour & Henderson (3) found ulceration in 17 per cent. 
Judd & Hoerner (20) in 32 per cent. 

Another symptom of fairly frequent occurrence — and ratter a 
characteristic one — is the acute stenosis. Such attacks, which occur 
most frequently in small stalky tumours localized near the pylorus, 
are due to the fact that through the peristaltic movements the 
tumour may close the pylorus, and may even in some cases be 
invaginated into it and slip into the duodenum, so that in a few 
cases it has been diagnosed radiologically as a duodenal 
polypus (19). The attacks are accompanied by cohcky pain in the 
epigastrium and by heavy vomiting, they are most frequently 
transient and intermittent. They may in some cases simulate 
attacks of biliary coho (13). They may, however, also be seen in 
the case of tumours with a broader base. They will hardly ever 
occur in cancer of the stomach because this will infiltrate the 
wall, thus preventing the occurrence of the acute stenosis. 

In other cases these tumours give rise to more chronic symptoms 
of stenosis. They have been seen in a few cases to produce ulcer- 
like symptoms, and Eustermann & Senxy (13) point out that 
this applies in particular to the myomas situated near the pylorus. 
In this connection it may be mentioned that the attacks of stenosis 
mentioned above may in a few cases be so severe as to be sus- 
pected for a perforated ulcer (29). Lastly, many of the benign 
tumours are accompanied by more uncharacteristic, vague, dys- 
peptic symptoms, rather like those of gastritis, which applies in 
particular to the small epithelial tumours. In many cases they 
simulate cancer of the stomach. 

It is thus quite a motley symptom picture which may be pro- 
duced by these tumours — when they give any symptoms — 
and, consequently, the clinical diagnosis becomes difficult to 
establish. It may, however, be important to establish an early 
diagnosis because of the risk of malignant degeneration. In this 
connection it may be mentioned that primary sarcomas of the 
stomach, which, according to Kapel (22), constitute 1 per cent, 
of all malignant tumours of the stomach (according to Djdrup & 
Okkels (11), from 2 to 5 per cent.), may simulate benign tumours, 
as they often attain a considerable size ^vithout any signs o 
malignancy, in contrast with the carcinomas. 
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An important diagnostic aid is tlie X-ray examination, as 
tlie tumours often display cliaracteristic signs here. It is difficult 
to diagnose radiologically the small polypous tumours, but 
in most cases they are best seen in examination of the mucous 
membrane with a small quantity of contrast medium and with 
compression. They will then appear in the form of scattered, 
roundish rarefactions. The following special characteristics are 
moreover seen: the tumour forms a well-defined defective filling, 
surrounded by a natural relief of mucous membrane. As a rule, 
peristalsis is normal; not so, however, if the tumour is ulcerated. 
Recesses are of fairly rare occurrence and are never associated 
with spasms. When a recess occurs — corresponding to an ulcera- 
tion of the tumour — the usual convergence of folds of the mucous 
membrane will, as a rule, be absent, the recess will often be large, 
of a punched appearance, with smooth walls and without mounded 
edges. In the subserous, stalky tumours, a plug-shaped bulging 
of the contour at the basis of the stalk has moreover been described. 
Lastly, the defects are most frequently situated along the wall of 
the stomach, not involving the curvature. 

Balfour & Henderson (3) reported 58 cases of benign tumour, 
75 per cent, of which were X-rayed. 92.6 per cent, displayed a 
tumour and in 48 per cent, it was diagnosed as benign. It is thus 
difficult to decide the benignity of the tumour on the basis of the 
X-ray examination. 

The treatment of benign tumours of the stomach will always be 
operative, partly because of the risk of malignant degeneration, 
partly because of the difficult diagnostics in connection with the 
often severe symptoms. This will, however, hardly apply to the 
multiple polypus tumours which assume the nature of a polyposis 
throughout the stomach and form part of a disorder of a similar 
nature also in the rest of the gastro-intestinal tract. Whether 
resection or excision should be chosen depends on the nature of 
the tumour. Holst (17) and Riegler & Ericksen (35) recom- 
mend always to perform resection in tumours of epithelial appear- 
ance because of the great risk of malignant degeneration. In 
addition, they state that there is a risk of further dissemination 
to the stomach, even during the benign stage. Simple excision 
s ould thus undoubtedly be reserved for the larger, well- 
defined, solitary tumours which must be supposed not to be of 

epit elial origin and where such operation is otherwise techni- 
cally possible. 
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Summary. 

The writer reports a case of large, submucous lipoma of the 
stomach, simulating cancer of the stomach. It was removed by 
resection. Mention is made of the frequency of benign tumours of 
the stomach and their classification. The etiology is discussed. 
The symptoms are gone over, the attacks of acute stenosis being 
stressed in particular. The risk of malignant degeneration and its 
importance to treatment are pointed out. Reference is made to 
the value of X-ray examination and to the characteristic X-ray 
findings. The treatment is operative; resection should he performed 
in cases of epithelial tumour. 
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Cystectomy in the Male, tlie Significance of the 
Coinhined Prostato-Seminal Vesiculo- 
Cystectomy with Speci.al Keference 
to the Sexual Function. 

By 

RAGNAR ROMANUS. 


In 1887 Bardenheuer performed the first total cystectomy for 
vesical cancer; the first successful cystectomy (for cancer in exstro- 
phy) with implantation of the ureters in the intestine was made 
1894 hy the Swede Bergenhem. This method of treatment 
has not, however, yet been generally accepted, and opinions as 
to its value still differ greatly, even among urologists. H. H. 
Young (1926) “never felt justified in carrying out an operation 
of total cystectomy”. Neither B. S. Barringer in his 34-page 
account of tumours of the bladder (Dean Lewis “Practice of 
Surgery” 1938), nor M. Saegesser (Spezielle chirurgische Therapie 
1946) even mentions cystectomy. This is not because the cystec- 
tomy itself is a particularly extensive or difficult operation as 
compared to other cancer-operations, but because it is difficult 
to provide a vent for the urine which is safe, without unduly 
invaliding the patient. Especially since Coffey’s experimental and 
clinical work, the uretero-intestinal methods of implantation have 
been used to an ever increasing extent. With modern control of 
fluid balance, chemo-therapy etc., the experience entitles us to 
consider the ureteral implantation according to Coffey’s first 
niethod {i. e. open without catheter) as a valuable routine tech- 
nique. It is a simple and safe procedure, it gives good primary 
results which also seem to stand the test of observation over a 
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longer period (see further Hellstrom & Eomanus 1947). Tlie 
combined mortality after ureteral implantation in the .intestine 
and total cystectomy has hitherto been high, because the method 
has been resorted to chiefly as a last resource in cases of extensive 
vesical cancer. In 1939 Orr, Carson & Novak sent out a ques- 
tionnaire to all American urologists, receiving 267 answers; among 
more than 26,000 cases of vesical tumour only 353 cystectomies 
had been performed by in all 68 surgeons. The mortality due to 
the cystectomy alone was evidently proportional to the experience 
of the operator; 18 surgeons who had operated in all 29 cases 
had 100 % mortality, while 16 surgeons with altogether 67 ope- 
rated cases had a mortality of 50 — 100 %, 13 surgeons with 106 
cases had 25 — 50 % mortality, and 21 surgeons with in all 151 
cases had a mortality of only 0 — 25 %. The high mortality rate 
was considered to be due to the patients having been operated 
upon at a late stage, when metastases or more serious renal injuries 
had already developed, rather than to technical difficulties. 

It is only in recent years, since the comparatively bad results 
of fulguration, resection and irradiation in the treatment of vesi- 
cal cancer have been established, that cystectomy has been in- 
creasingly used. The operation has been resorted to at an earlier 
stage, and has also been used in connection with benign diseases 
such as extensive papillomatosis. This increased range of in- 
dications, as well as the relationship between the mortaUty and 
the experience of the operator, has been pointed out from the 
Mayo Clinic by Priestley & Strom (1943) and Ferris & Priest- 
ley (1948): During the period 1910 — 1942 105 vesical carcinomas 
were operated upon, with a view to perform a total cystectomy, 
but only in 52 cases was it possible to remove the bladder. During 
the period 1937 — 1946, on the other hand, the operation was pos- 
sible in 111 cases out of 119; and in the single year 1946 cystectomy 
was performed in 33 cases. In the period 1937 — 1941 the mortality 
was 26 %, but in 1941 — 1946, when one surgeon was responsible for 
the treatment of most of the cases, the mortality decreased to only 
8 %; and the authors predict a further reduction. These figures 
may well be compared to the results obtained in other viscera 
cancers. This development towards greater radicality has in the 
Scandinavian countries been emphasized by Hellstrom (194/, 
1948) and Strombeck (1948). The same tendency was met 
at the meetings in The American Med. Assoc., Section for Uro ogy 
in July 1946 (pubhshed as a Symposium on Urinary Vesica 
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Tumours in J. A. M. A., June 1947) and in the-American Urolog. 
Assoc, in July 1947 (publ. in J. Urol., July 1948). I do not intend 
to discuss tbe indications for cystectomy. 

Witli tliese extended indications, the technique for cystectomy, 
especially in the male, has also been increasingly taken up for 
discussion. The most common technique — and for the general 
surgeon also the most natural — was formerly the extraperitoneal 
loosening of the bladder from above with its separation from the 
rectum, in most cases also from the seminal vesicles, by means 
of blunt dissection, successive clamping of the vessels at the 
sides, and finally division of the urethra above or under the pros- 
tate. Probably on account of a natural aversion to removing 
normal organs, the majority of surgical manuals and textbooks 
recommend leaving the prostate and the seminal vesicles, which 
should be extirpated only when tumorous infiltration is present; 
e. g. Albabran (1909), Voelcker & Wossidlo (1921), Marion 
(1940), Wehner (1942), Orr (1945). According to Ward (1936 
— 37) and Beer (1937) as much of the prostate as possible should 
be left. In many accounts the seminal vesicles are not mentioned, 
and in the recent English urology (Winsbury- White 1948) the tech- 
nique of cystectomy is not discussed at all. Even Young (1926), 
however, pointed out that cancer of the bladder not infrequently 
involves the prostate, grovdng in the same manner as a primary 
prostatic cancer, producing enlargement, but not the same hard 
induration; S. Wilhelm (1947) makes the same statement. In a 
great survey of total cystectomy Hinman & Smith (1939) write: 
“If the cancer involves only the lateral or posterior wall of the 
bladder without affecting the prostate or seminal vesicles, cyst- 
ectomy may be all that is necessary, although it has been 
proved that the limits of malignant growths cannot be ascertained 
by inspection. Microscopically isolated islands of cancer cells 
may be found far removed from the primary growth. In most 
instances, therefore, complete prostato-seminal-vesiculectomy is 
inihcated, it becomes necessary when the prostate is the site of 
primary cancer or is secondarily invaded by tumour. AYe have 
always planned radical excision of the prostate and seminal ves- 
icles along with the bladder in men.” Priestley & Strom (1943) 
always remove the prostate and the seminal vesicles after they 
a observed 2 local recurrences of vesical cancer in the prostatic 
methra, they point out that cancer in the trigone sometimes 
involves the prostate. In 2 of their 105 cases besides the vesical 
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cancer an independent tumour was revealed in the prostate. 
Dean (1948) "removes the prostate with the bladder, because we 
have observed, as have others, that infiltrating tumours of the 
bladder base sometimes invade the prostate, and when the bladder 
is the site of papillary tumours, the prostatic urethra either is 
affected with the bladder or shows the earliest recurrences after 
the bladder has been removed”. Thus, especially in recent years, 
the development has been clearly in favour of increasing local 
radicality, with removal of both the prostate and the seminal 
vesicles, especially in writers with an extensive material of their 
own. However, this has been partly for technical reasons, as more 
and more surgeons have abandoned the "natural” method with 
successive loosening from above for a "retropubic” technique 
starting with division of the urethra below the prostate (Harris 
1902, Coffey 1933, Hinman 1935, Millin 1947), or a combined 
perineo-abdominal operation (Albarran 1909, G. G. Smith 1935, 
Ewert 1947, Marshall 1947, Hitter 1947, Wilhelm 1947, 
Dean 1948) or an abdomino-perineal procedure (KtisTER 1891, 
Beer 1937, Hinman & Smith 1939, Dodson 1944, Strombeck 
1948). Wilhelm states (1947): "The suprapubic abdominal opera- 
tion has failed too often in men because of incomplete prostat- 
ectomy, leaving a stump of prostate and urethra, which is the 
site of residual neoplasm.” Marshall (1947) has observed at 
least one instance of recurrence in a small bit of prostate which 
had been left. Dean (1948) "believes, that in most cases a cleaner 
and more complete removal can be performed through the two 
approaches {e. g. perineo-abdominal). We know'’, however, that 
the entire bladder and prostate can be removed through the 
suprapubic approach and the time saved in this way may be a 
favorable factor.” The surgeons of the Mayo Clinic, however, still 
use the suprapubic method. Ferris & Priestley write (1948). 
"It appears to us that as radical removal of the bladder (with 
the seminal vesicles, all of the prostate gland and 2 to 3 cm 
of the urethra beyond the tip of the prostate) can be accomplished 
through the suprapubic approach alone as if perineal exposure 
in addition were used.” 

Complications other than insufficient radicality as a consequence 
of the leaving of the seminal vesicles and the prostate wholl}’’ or 
in part intact are very seldom discussed in the literature. Beer 
(1937) wdio routinely divides the prostate in the middle an 
sometimes introduces radium needles into the cut surface o 
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tte prostate, has in some cases observed prolonged wound- 
discharge, probably due to necrosis of the prostate. No author 
discusses the disadvantages of the more radical procedure with 
removal of the prostate and the seminal vesicles in every case of 
vesical cancer in men. Only AVard (1936—37) mentions one patient 
with a normal sexual function after the operation, in this case 
the prostate was divided well above the verumontanum (colliculus 
seminalis), and both the seminal vesicles and their openings into 
the urethra were preserved. The sexual function in AV s other 5 
patients is not mentioned, however; in these cases the prostate 
was cut more distally or the whole prostate — with the seminal 
vesicles — was extirpated. Cofpey (1933) in passing mentions 
a case of post-operative impotence in a man wdth prostatic cancer 
in which both the prostate, the bladder and the seminal vesicles 
were removed. Other publications, however, say nothing concerning 
the sexual functions in men after cystectomy. 

The disadvantages of the operative removal of the prostate and 
the seminal vesicles are, on the other hand, discussed by several 
writers in connection with total prostatectomy and vesiculectomy 
when these operations are not combined with a cystectomy. 
Young (1937) ■writes that "the prostate plays a very important 
part in urination, coitus and ejaculation”, and (1926) that the 
patients "may have fairly satisfactory coitus, generally only 
slightly impaired” after the removal of the seminal vesicles and 
the ampullae even if the lateral prostatic lobes have been removed 
(for tuberculosis). Lo\vsley & Kirwin (1944) consider that an 
ejaculation is out of the question — "'ohich is very distressing 
to the patient” — if the ejaculatory ducts are removed in con- 
nection with a total prostatectomy; also a vesiculectomy is fre- 
quently followed by a period of impotence Avhich usually lasts for 
2 ^3 months, but rarely may be permanent. Gutierrez (1942), 
on the other hand, who has performed more than 150 vesiculecto- 
mies, says that after this operation “the sexual potency remained 
apparently unchanged in most instances”. It is a well-known fact 
that perineal prostatic operations often entail impaired potency. 
To quote Henline (1947); "Impotence may very frequently re- 
sult from perineal surgery, regardless of the type”, and Millin 
(1947). The frequency with which sexual impotence follows a 
perineal prostatectomy is well known.” In Ormond’s material 
(1 7), comprising 29 radically perineally operated prostatio can- 
cers, only one patient, a 48-year-old man, was able to have an 
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erection after the operation. In experiments on animals Steinach 
showed as early as 1894 that the loss of the seminal vesicles does 
not diminish the potency (though the fertility, on the other hand, 
is affected). These results were confirmed by Walker (1911) and 
Strauss (1924), who besides the seminal vesicles removed the 
greater part of the prostate. 

As regards the sexual function, it may further be pointed out 
that according to many sexologists, e. g. van de Velde (1932), 
the orgasm takes place when the semen strikes the urethral wall 
in a fine jet. Eisendrath & Eolnick (1938) write: "Eemoval 
of the seminal vesicles results in impotence. The pleasurable sensa- 
tion at the height of orgasm is due to the passage and squeezing of 
the semen through the ejaculatory ducts.” Kinsey, Pomeroy & 
Martin (1948), on the other hand, consider that “orgasm may 
occur without the emission of semen”. 

The statement that the prostate has an endocrine function and 
that, consequently, a total removal may entail certain impair- 
ments must now be considerad to be entirely disproved. 

Author’s Material. 

During the period 1940 — 1947, 49 cystectomies have been per- 
formed on male patients at the Surgical Clinic of "Karohnska 
sjukhuset”. In recent years the indications have been more and 
more extended, and cystectomy has been performed in cases of 
non-malignant but extensive papillomatosis of the bladder (8 
cases) and severe chronic cystitis with contracted bladder (3 
cases, one of which, however, had been diagnosed preop eratively 
as a cancer, and another as a papilloma), and further, in early 
stages of vesical cancer in comparatively young men, for whom 
the sexual function still plays a great role (altogether 38 cases of 
vesical cancer and malignant papilloma). Among these 49 patients 
the prostate was extirpated in 29 cases, in 28 of which the seminal 
vesicles were also removed. In 4 of the 20 other cases the prostate 
was cut approximately in the middle, while it was left largely 
intact in 16; in only 5 of these cases, however, was it left quite 
untouched, while in the remaining 11 cases the division was made 
through the upper part of the prostate, or the first part of the 
urethra was cauterized. Being rather heterogeneous the material 
may help to solve the question as to whether the prostate and the 
seminal vesicles ought to be removed or left intact in connection 
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with a cystectomy. An analysis has therefore been made of the 
indications, the radicality of the operation and the complications 
in the 49 cases. Data concerning the sexual function during a 
shorter or longer period after the operation have also been ob- 
tained from 21 of the patients. 

During the first years of the period covered by this report, 
the prostate and the seminal vesicles w^ere routinely left intact in 
cystectomy. They were removed only if pronounced adhesions -were 
found with fixation of the bladder to the seminal vesicles and an 
extravesical extension was suspected. The prostate was, as a rule, 
removed in cases of tumour in the neck of the bladder wdth 
extension to the prostate and in cases in which changes giving 
rise to the suspicion of malignancy were observed in the prostate 
before or during the operation. The indications for removal of 
the prostate and the seminal vesicles have not been so strictly 
limited in recent years, and these organs have sometimes been 
removed chiefly for technical reasons. The technique has been 
extra-peritoneal blunt dissection of the bladder from above towards 
the base with successive ligation of the vessels. In the first part 
of the period here dealt mth, it was attempted to leave as much 
as possible of the prostate, and the division was frequently made 
through the prostatic gland tissue. The nearest part of the urethral 
mucous membrane was cauterized and if possible closed with 
sutures. This successive blunt dissection of the prostate in the 
bottom of a deep wound is difficult, and the tip of the prostate 
has in some cases been left behind even when it had been planned 
to remove the entire prostate and cut the urethra distal to the 
apex; i. e. the division has as a matter of fact been made through 
the parenchyma. From anatomical descriptions and from autopsy 
studies made by the author it is obvious that the apex of the 
prostate is fixed to the symphysis by means of the pubo-prostatic 
hgament and to the urogenital diaphragm. It is only when it 
has been loosened from these connections that it can be drawn 
up and the membranous urethra be stretched, leaving room for 
a clamp. A study of the operation reports and of the descriptions 
of the specimens as well as a comparison of the findings on post- 
operative palpation makes it probable that the prostatic tip has 
been left in 7 cases. The same possibly holds good for a further 7 
cases. The division was made approximately in the middle of the 
prostate in 7 other cases; in 3 of these, however, the rest of the 
g an was removed secondarily during the operation. In 2 of the 
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cases the removal was performed on account of chronic prostatitis 
while in the third case the division showed that the prostatic 
urethra was filled with papillomatous tumour masses; the sec- 
ondarily removed part of the prostate showed foci of (papillom- 
atous) cancer. 

In the evaluation of the radicality of the operation 3 cases of 
chronic cystitis with contracted bladder have to be ruled out. 
Of 8 cases of benign papilloma the prostate and the seminal 
vesicles were removed in 3 and left intact in 5. In one of these 
cases a papilloma was present around the inner urethral orifice, 
for which reason the mucous membrane was cauterized here on 
operation. The radicality cannot be considered quite certain in this 
case, but the patient is still free of symptoms more than one 
year after the operation.^ Among the 38 cancers of the bladder 
(including malignant papillomas), one showed at operation such' 
a marked perivesical extension of the tumour that a radical 
removal was impossible and only a palliative cystectomy was 
carried out (the prostate and the seminal vesicles were left in- 
tact). The operation was definitely, or probably, radical in 15 
cases. 10 of these patients are still living; the prostate was removed 
but the seminal vesicles left in one of these cases, while in the 
remaining 9 both the prostate and the seminal vesicles were 
removed. 5 patients died without signs of persisting tumour or 
metastases; in one of these cases the prostate and the seminal 
vesicles were left while they were removed in the other cases. 

The operation had probably not been locally sufficiently radical 
in 9 cases, cancer tissue possibly being left, in 7 cases in the prostate, 
in 2 cases in the seminal vesicles. Furthermore, in all these cases, 
with 3 exceptions, cancer cells were demonstrated in the operative 
specimen in the lymph or blood vessels or outside the bladder. 
The result would perhaps have been the same — i. e. local relapse 
or metastases — even if the prostate and the seminal vesicles 
had been completely removed. 

In 2 cases the cancer grew up to or into the vesical orifice; in these 
2 cases the urethral mucous membrane was cauterized but the prostate 
left; in 3 cases the vesical cancer infiltrated into the prostate, which 
was removed to a greater or lesser extent, it is, however, not certain 
that all the tumour tissue had been eradicated; in 2 cases there was a 
prostatic carcinoma besides the vesical neoplasm, one of these only 
showed roentgenologically demonstrable changes giving rise to the 

^ 1 Vs years after the operation this patient got urethral bleeding from papil 
lomas, necessisating successive extirpation of the whole remaining urethra. 
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suspicion of cancer in the prostate, which was left intact; in the other 
case several foci of primary prostatic cancer were found in the removed 
prostate, including one in the lower resection-edge just adjacent to 
the prostatic apex; in 2 cases the cancer infiltrated the entire vesical 
wall reaching into the perivesical tissue in the region of one of the sem- 
inal vesicles, which had been left. 

In still another case a recurrence had occurred, probabl}^ because 
the prostate had not been primarily extirpated. In a case of 
papillomatous vesical cancer the intention wms to remove the 
entire prostate, which was loosened from above and clamped 
distally; owing to insufficient exposure of the prostatic apex the 
clamp did not grip the membranous urethra but the prostate 
itself, and slipped off after the division. A large amount of tumorous 
tissue thus poured into the wound, and the patient died one 
month after the operation with an extensive local recurrence. 

In 8 cases, judging from the post-operative course, the opera- 
tion was not radical, despite the complete removal of both the 
prostate and the seminal vesicles. In the remaining 4- cases the 
operation was not radical either; this was, however, probably 
not due to the fact that the seminal vesicles or the prostate — 
or part of it — was left; as in no case was cancer tissue demonstrable 
in the region of these remaining organs. In 3 of the cases, however, 
cancer cells could be demonstrated in the operative specimen 
outside the bladder wall or in the lymph vessels. Therefore in- 
sufficient local radicality, leaving the prostate and the seminal 
vesicles, was certainly not the cause of the continued spreading 
of the cancer or of death. 

Microscopic examination of the removed organs has not been 
carried out in all cases; but 8 specimens presented benign hyper- 
trophic changes in the prostate. In 5 specimens a chronic prosta- 
titis was demonstrated and in 6 cases cancer was revealed in the 
prostate. In 2 of these 6 cases this finding came as a complete 
surprise, one concerned a 62-year-old man with vesical cancer and 
a chnically demonstrable benign moderate hypertrophy of the 
prostate; a primary prostatic cancer was found in several places, 
among others in the lower resection surface through the apex 
(see above). The other case had a cancer in the anterior part of 
the bladder. Microscopic examination revealed infiltration of 

e vesical cancer in the prostate, which clinically had presented 
ony moderate benign enlargement. — In both these cases the 
cancer in t e prostate had not given rise to any symptoms before 

29-48226^. Acta chir. ^catidmav. Vol.XCVII. 
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the operation, and the removal of the prostate was here chiefly 
due to the recent, more liberal, attitude towards extirpation. In 
the other 4 cases the finding of vesical cancer infiltrating also the 
prostate was not quite so surprising in view of the basal localiza- 
tion of the carcinoma. 3 of 4 patients showed on the urethrocysto- 
gram definite or suspected changes in the prostatic part and 3 
(2 of these and the fourth) showed on palpation of the prostate a 
certain asymmetry and some increase of the consistency (though 
not typical cancerous induration).. 

A number of complications have occurred in more or less definite 
relation to the type of operation performed: Most important is 
the above-mentioned slipping off of the clamp owing to division 
through the prostate instead of distal to the apex. In one case of 
papillomatous vesical cancer the division was made through the 
prostate, but as the urethra was filled with tumour masses, 
which had also infiltrated the prostate, this gland had to be 
entirely removed (see above). This patient returned 8^/2 months 
after the operation with a retropubic abscess, which had spontane- 
ously perforated the scar. He subsequently got a rectal fistula 
and died 8^2 months after the operation from metastases of the 
lymph nodes and lungs, without any local recurrence. In this case, 
however, the issue is probably to be ascribed to primary spreading 
of the tumour, and not to the operation. It is possible, however, 
that the technique employed was to a certain degree responsible 
for the occurrence of the cavity. 

On 2 occasions fistulas or cavities have arisen which were 
possibly connected with necrosis of remaining prostatic tissue. 

In the one case, where the fistula still existed 18 months after the 
operation, the division through the prostate was made with diathermy, 
but the patient had also received intensive irradiation. In the other 
case, the autopsy 8 months after the operation (cause of death: diabetic 
coma and uremia) showed an abscess cavity at the site of the bladder 
— the entire prostate had been left, and the urethral mucous membrane 
had been cauterized. 

The drainage may of course play a certain role in the ocurrence 
of the last-mentioned comphcations. As a rule, a couple of ci- 
garette drains a coarse rubber tube, sometimes a Mikulicz bag, 
have been used suprapubically. On 3 occasions the operative cavity 
has also been drained vdth a catheter in the urethra (as reconi- 
mended by Hinman 1935, Priestley & Strom 1943). The perio 
required for healing has not always been recorded, but in tie 
majority of the other cases it was longer than in these 3. 
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In anotlier case, scarcely 3 weeks after tlie operation, there was a 
spontaneous discharge from the wound through the urethra after 
which secretion from the wound rapidly diminished. In a further 2 cases 
some time after the patients had returned home there was a urethral 
discharge, which soon ceased spontaneously. This had probably 
arisen in the same way, through secondary emptying into the urethra. 
In one of the above-mentioned cases where the prostate was divided 
before extirpation — a perforation of the retropubic cavity to the 
rectum occurred without definite local recurrence. It is possible that 
this comphcation might have been avoided by urethral drainage. In 2 
further cases a fistula or a cavity was present postoperatively; in one 
of these a perforation to the rectum occurred secondarily. These com- 
plications were, however, caused by a recurrence of the cancer, for which 
reason the cases are not suitable for an estimation of the value of the 
different procedures in surgical technique and drainage. 


The material does not permit of any definitive conclusion as 
far as the most suitable form of drainage is concerned, but it 
would seem to be \vell wmrth while to try urethral drainage in 
more cases. 

If the urethra is cauterized on a level with the veruniontanum 
or the prostate is divided distal hereto, the ejaculatory ducts 
will be obstructed. This will give rise to a stagnation in efferent 
sperm-passages and the possibility of an infection in this system. 
In 3 cases efididymitis has arisen after the operation. 

In one of these the prostate was entirely removed; but even before 
the opera,tion the patient had symptoms from the side on which the 
epididymitis appeared one month after the operation. He died 5 months 
later uith metastatic pains on the same side. — The connection between 
the epididymitis and the operation itself seems uncertain in this case. 
In the other two cases the division had been made through the prostate. 
In one of these an epididymitis and vesiculitis occurred on one side 6 
weeks after the operation, while the other seminal vesicle was in- 
ti trated ^ with cancer. In the other case the patient had a chronic 
prostatitis, and during the operation the vas deferens on one side was 
ro en off. Two months later he had a funiculitis and epididymitis 
on e 0 her side. 18 months after the operation he is suffering from 
increasing discomfort and has discharge, urethral hemorrhage and pains 

^ chronic 'proslato-vesicnlitis and a urethral 
patient, who had not had any prostatic trouble before 
slight subjective and objective symptoms of prostato- 
inpTod ^ years later. 5 years after the operation these symptoms 
inShff - ’ Tendering the patient completely incapable of work (besides 
function — see below). On the other hand, a 
shown nli'r.' vesical cancer who before the operation had 

for 22 mn -if ?! prostatitis has been free of symptoms 
n s a er the operation, although half of the prostate was 
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left. A 34:-year-old patient witli a contracted bladder, urethral strictures 
and a palpable prostatitis with roentgenologically demonstrable ca^^ties, 
had only the bladder removed, while the prostate and the seminal 
vesicles were left intact. 8^/2 years after the operation he still has 
objective signs of prostatitis, though he has no subjective discomfort 
and enjoys a normal sexual function with proven fertility (see below). 
A 40-year-old man with chronic cystitis and contracted bladder suf- 
fered before the operation from a discharge and right-sided epididymitis; 
at operation, however, both the prostate and the seminal vesicles felt 
normal and were left intact. It is not yet possible to appraise the 
development in this case, as the operation was only recently performed. 

A further complication occurred in connection with the opera- 
tion, viz., a rectal injury when dividing the membranous part 
with diathermy. It is not, however, possible to ascribe this injury 
to the radical extirpation itself (including the prostate and the 
seminal vesicles). The left-sided bladder tumour seemed to have 
infiltrated the left seminal vesicle, and the left prostatic lobe 
was on rectal palpation found to be very hard, for which reason 
these organs also had to be removed (microscopic examination 
incomplete). The rectal lesion was sutured but it ruptured secon- 
darily and the patient died of cachexia 2 months after the opera- 
tion. The autopsy showed no cancer in the pelvis. 

Data concerning the sexual function before and after extirpa- 
tion of the bladder have been obtained from 21 patients, com- 
prising 10 in whom the prostate and the seminal vesicles were 
left, 4 in whom the seminal vesicles were left while the prostate 
had been partially removed (with blocking of the ejaculatory 
ducts as the probable result), and 7 in whom the prostate and the 
seminal vesicles were completely removed. 

Cases in which the prostate and the vesicles were left intact; The 
material comprises 10 cases: 3 with vesical cancer, one with malignant 
papilloma, 5 with multiple benign papillomas and one with a chronic 
cystitis with contracted bladder. Five of the patients, aged 34, 40, 
43 , 44 , 47 years at the time of operation, enjoyed entirely normal sexual 
function before and after the operation. Besides these, one patient aged 
45 years had a slight depression of the libido after the operation, 
though it has been improving during the later part of the observation- 
period (one year). Another patient, aged 52 years, had normal mne- 
tions during the first years but ceased all sexual intercourse nearly 0 
years after the operation on account of pronounced prostato-yesiculi is 
vdth pains in connection with ejaculation (see above). One patient, age 
55 years, who has been under observation for 18 months, has reduce^ 
libido, normal erection, but he has not had coitus on account of ® 
illness; there have been no pollutions either. In a 72-year-old man vi 
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malit^nant papilloma all sexual mauifestations liad ceased even before 
tbe operation. In a 64-year-old man with vesical cancer the urethra, 
had been cauterized at operation. He suffered from reduced jpotency for 
18 montlis after the operation; he had attempted coitus without sue- 
cess. The patient died of his cancer 3 years after the operation. Two 
of those who now have normal functions state that these were clearly 
impaired during the first period after the operation with complete 
or partial impotence, which is probably rather common after such 
extensive surgery, frequently followed by irradiation. It is further a 
striking feature that the man with chronic cystitis, aged 34 jmars at 
the time of operation — now 38 — is definitely fertile, as his wife gave 
birth to a boy 2 years after the operation, and this despite the fact 
that a prostatitis as well as several urethral strictures had been diagnosed 
before the operation (see above). 


Thus, of these 10 patients with intact prostate and seminal 
vesicles 7 enjoy unchanged sexual function after the operation 
(after a temporary impairment in at least 2 cases). In 3 pa- 
tients, however, the function has been impaired; in 2 in direct 
relation to the operation and in one secondarily through a 
subsequently occurring prostato-vesiculitis about 5 years post- 
operatively. 

Cases in which the seminal vesicles were left intact, while the 
prostate was partially removed: The material comprises 4 cases 
of vesical cancer (45, 50, 58, 60 years of age). 2 patients had 
unchanged sexual functions after the operation except that the 
amount of semen was small and the fluid ejaculated almost as 
thin as water. The semen doubtless consisted only of prostatic 
secretion in an amount roughly corresponding to the size of the 
remaining part of the prostate (estimated by rectal palpation) as 
no secretion can pass from the testes, epididymides and seminal 
vesicles on account of obstruction of the ejaculatory ducts. A 
GO-year-old patient, who had ceased having coitus 18 months 
before the operation, died 3 months later. During the first period 
after the operation the 50-year-old man enjoyed a normal sexual 
function with a small amount of semen; but now, one year later, 
e has voluntarily stopped having coitus on account of painful 
ejaculation due to prostato-vesiculitis and urethral stricture (see 
a ove). This patient’s sexual function has thus been impaired 
after the operation. 


The last and most interesting group comprises 7 patients in 
w om ^oth the seminal vesicles and the prostate were removed. 

benign papillomas for 21/, years after 
P ion- enjoyed unchanged , sexual functions except that he had 
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no ejaculation at all, tliougli. coitus and orgasm were tlie same as 
preoperatively. At tliat time lie began to grow weaker in this respect 
— libido and potency disappeared — ; this proved, however, to he 
due to metastases in the vertebrae and lungs, probably from a primary 
tumour in the hilum. The patient died 2 years and 9 months after the 
operation. A 67-year-old man with vesical cancer often during the 
night has normal erection which is somewhat weakened in an otherwise 
normal intercourse with orgasm though without ejaculation. Libido 
is also somewhat reduced, but is growing stronger. The patient is a 
chronic alcoholic, with a somewhat impaired renal function since the 
operation (NPN exceeds 50 mg%) and a considerable secondary 
anemia (Hgl. 58 %). 

A 64-year-old man who had received irradiation for suspected vesical 
cancer, though no cancer could be observed in the extirpated bladder, 
had during the first period after his discharge nightly erections a 
couple of times but no coitus. The patient then began to grow weaker 
while at the same time he developed icterus. He died 7 months after 
the operation in hepatic coma. A 66-year-old man with vesical cancer 
during the first period following the operation had normal libido, 
which later gradually disappeared. The whole time (followed over 5^2 
years after the operation) he has been completely impotent. Both 
libido and potency disappeared entirely after the operation in the 3 
other patients, though this may have been at least in part due to other 
causes than the loss of the prostate and the seminal vesicles; 1) A 
62-year-old man operated upon for malignant papillomas of the bladder 
and prostatic cancer (radicality doubtful) is still, one year after the 
operation, suffering from impaired general condition and a considerably 
affected renal function with NPN at times about 100 mg%. 2) A 60- 
year-old man, who had 2 years previously been operated upon (trans- 
vesical prostatectomy), and had received intensive irradiation, is still, 
18 months after the operation for vesical cancer, in a rather poor 
general condition with persistent suprapubic fistula, urethral discharge 
and possible recurrence. 3) A 67-year-old man with irradiated vesical 
cancer had 9 months after the operation a somewhat affected renal 
function with NPN 50 mg%. 

Thus, of the 7 patients in whom the prostate and the seminal 
vesicles were removed 2 had unchanged, or only slightly impaired, 
sexual function after the operation (apart from the fact that there 
has been no ejaculation); one had at first normal erection but 
soon died from another disease; 3 patients had inhibited functions 
after the operation, which in at least 2 cases may be ascribed to 
the primary disease and its complications without direct relation 
to the type of surgery; one patient had for a period following 
the operation a normal libido but was impotent, which is pre- 
sumably a consequence of the operation. The dissection was 
difficult in this case; the prostate and the seminal vesicles were 
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removed with diathermy, and the possibility of nerve-injury 
must be taken into consideration. In this case, however, there 
was also a contributory factor, as before the cystectomy the 
patient had received intensive irradiation on the exposed and 
opened bladder.^ 


Discussion. 


The experiences from these cases thus reveal that in adult 
men potency and normal orgasm are not dependent upon the 
presence of the prostate and the seminal vesicles, and that the 
ejaculation is not necessary for the orgasm. Observations on other 
patients also show that it is erroneous to consider the orgasm to be 
released by the passage of the sperm through the ejaculatory ducts 
or by the impact of the jet of the sperm on the anterior urethral 
wall. One of these patients, a 32-year-old man with congenital 
atresia of the openings of the ejaculatory ducts has orgasm, which 
he describes in an adequate manner although he has no ejacula- 
tion (the amount of prostatic secretion is very slight). In another 
patient, a ST-year-old man, with congenital exstrophy of the blad- 
der the ejaculatory ducts open upon the exposed verumontanum, 
the anterior wall of the bladder and the urethra being entirely 
absent. After a minor operation on the malformed penis he is 
able to have coitus. On ejaculation the sperm slowly flows out 
of the openings of the ejaculatorj’’ ducts but he states that he has 
orgasm as this is usually understood. 

The disturbances of the sexual function which have been de- 
scribed in connection with operations on the prostate and tlic sem- 
inal vesicles — perineal, total prostatectomy, perineal vesiculec- 
tomy must consequently not be ascribed solely to the removal 
of these organs. Similar changes, with impaired potency, deficient 
orgasm., and interference with ejaculation sometimes appear after 
abdomino-perineal extirpation of the rectum and after operations 
upon the sympathetic nervous system. The disturbances should 
therefore rnore probably be ascribed to nerve-injuries sustained 
in connection with the operation than to the loss of the organs 
t emselves. In an uncomplicated abdominal cystectomy, with 
removal of the prostate and the seminal vesicles, the dissection 


show T1H7 riiffol mentioned that it was impossible on examination to 

vesicles in between p.'itients with and without prostate and seminal 

tial count -ind T. 1 psycbic condition, blood status with difl'cren- 

nai count and palpation of the testes. 
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of the organs is chiefly made bluntly in the prevesical space of 
Retzius and its continuation. By this procedure only the peripheral 
nerves and ganglia — situated close to the organs — are removed 
while the nerve-plexuses are left uninjured. Only in cases of 
severe inflammatory changes or perivesical extension of the 
tumour is there a risk of going outside this "cleavage” and causing 
nerve-injuries. Also an intensive preoperative irradiation may 
render the operation difficult in this respect. It is, on the other 
hand, considerably more difficult entirely to avoid nerve-injury, 
in perineal operations as well as in connection with difficult rectum 
extirpation. These injuries are often of a temporary nature, hut 
they may be permanent. 

Further, post-operative sexual disturbances may of course he 
due to psychic factors, functional disturbances in other organs, 
impaired general condition and so forth. Not infrequently, simply 
a long stay in hospital, convalescence, weakening irradiation etc. 
may entail such a prolonged interruption of sexual intercourse 
that elderly persons after regaining their health do not resume 
sex relations even if these were regular before the treatment. For 
many patients, both middle-aged and elderly, normal sex func- 
tion is, however, a vital factor. This is ignored both by themselves 
and by the doctors, or is overlooked in the acute stage when the 
treatment must aim at saving life and health; but when the 
patients are restored to health it reasserts itself. This factor thus 
deserves closer attention than has hitherto been bestowed upon 
it when planning the treatment, and the value of our different 
methods of treatment need to be examined and discussed also 
from this point of view. 

On the basis of the present material it is not possible to judge 
whether the risk of sexual disturbances after cystectomy is greater 
in connection with removal of the prostate and the seminal 
vesicles than it is, if these organs are left intact. The material 
is not extensive enough, and it has been selected on the principle 
that chiefly the most severe cases — in which adhesions have 
existed, perivesical extension of the tumour has been suspected 
and so on — have been subjected to a prostato- vesiculectomy; in 
addition, most of these patients have had a comparatively poor 
general condition and impaired renal function. 

On studying the material from the point of mew of radxcolxiy 
and complications it is worth while pointing out the following 
facts concerning the choice of surgery — whether the prostate 
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aud tlie seminal vesicles sliould be removed or left: 1) The local- 
ization and extent of . the tumour: According to larger surveys, 
about ®/4 of all cases of vesical tumours are localized to the base 
of the bladder, and this applies to an even greater number of 
the cystectomy-cases. It is important that all the possibilities 
of determining the extent of the tumour and its involvement if 
any, of the prostate and the urethra should be exhausted before 
the operation. Especially bimanual rectal palpation — pref- 
erably under anaesthesia — , endoscopy and X-ray examination 
with urethro-cystography, including micturition pictures, should 
be performed. But cases do occur in which all the findings are 
negative even at operation, and despite this fact microscopy 
reveals growth of vesical cancer in the prostate. In altogether 6 
cases a vesical cancer was shown to involve the prostate, often far 
distally, for which reason it was necessary to remove the entire 
gland, including the apex, in order to ensure radicality. Extension 
to the seminal vesicles does not occur frequently, but it may 
exist wdthout definite signs at operation. In these cases the 
leaving of the seminal vesicles entails local recurrence (2 patients). 
When the tumour is localized to the base of the bladder the 
radicality should be ensured by complete removal of the prostate 
and the seminal vesicles independently of the preoperative find- 
ings. 

2) Other changes in the prostate and the seminal vesicles. 
Above all should be mentioned the not infrequent occurrence 
of primary prostatic cancer among older patients and the impos- 
sibility of reveahng the malignancy preop erati vely (one surprising 
case). The prostatic cancer is often situated in the caudal, dorsal 
part, for which reason the removal of the whole prostate, including 
the apex, is necessary. Ordinary hypertrophic changes of a moderate 
extent do not constitute an indication for prostatectomy, but 
they may conceal a cancer (see above). In cases of chronic pros- 
tatitis the possibility of a later aggravation of the condition 
should be taken into consideration; this occurred in 2 cases, 
1 and 5 yearn respectively after operation. An inhibition of the 
sexual functions and even inability to work may be a conse- 
quence hereof. In one of the two cases mentioned no signs of 
prostatitis had been revealed before the operation. When the 
smpca procedure is planned, the patient’s age and the desir- 

a 1 ty 0 retaining his fertility must be taken into consider- 
ation. 
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3) Risk of coraplications; technique. When performing a 
cystectomy it is scarcely more difficult, technically, to renrove 
the prostate and the seminal vesicles than to leave them; not 
infrequently it is even easier. When loosening from above, 'it is 
necessary to be especially careful to free the apex of the prostate 
properly from its attachment to the urogenital diaphragm and 
to the symphysis, as a remnant, which may jeopardize the radi- 
cality and give rise to complications, may otherwise easily be left. 
A division of the prostate (as recommended by Ward and Beer) 
has been performed several times. This method, however, entails 
the risk of complications, such as the slipping off of the clamp 
on the stump and leakage of the content of the bladder into the 
operational area, as well as necrosis of the surface of the prostate 
(especially if it is cut with diathermy or pricked with radium 
needles as Bder recommends), with prolonged wound secretion 
and persistent fistula as a possible consequence. This technique 
has no advantages over the total removal of the prostate, as the 
ejaculatory ducts are as a rule obstructed, especially when the 
urethral mucous membrane has been cauterized from the cut 
surface. An obstruction of the ejaculatory ducts or the leaving 
of the seminal vesicles when the prostate is removed, entails the 
risk of vesiculitis and epididymitis, which occurred in 2 cases. 
In one of these cases a vesiculitis and epididymitis appeared on 
the one side, but not on the other, where the vas deferens had 
been broken off during the operation. A rectal lesion arose through 
the extirpation of the prostate and the seminal vesicles in one case. 
Here, however, the extirpation was necessitated by tumour 
infiltration, which rendered the loosening especially difficult. In 
ordinary cases it is probably not necessary to divide the urethra 
with diathermy, which increases the risk of injuring the rectum. 
The risk of rectal injury is, of course, the chief threat throughout 
the operation. Ward, for instance, speaks of “the fear of tearing 
a hole in the rectal wall being constantly present”. As Marshal!. 
emphasizes, this risk is less pronounced when the combined 
abdomino-perineal or perineo-abdominal method is employed; but, 
as has been already pointed out, the risk of disturbances of the 
sexual function is considerable in aU perineal operations. According 
to Ewert, “in some of the patients leakage of the urine per 
rectum has been noted after the perineal approach”; and Mar- 
shall, too, reports 3 cases with rectal insufficiency after the 
perineal method. The troublesome and dangerous loosening of t e 
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prostate may be facilitated, if the operation, after suprapubic 
incision, is started retxopubically witli the division of the urethra, 
followed by the loosening of the prostate and the seminal vesicles 
with the bladder en bloc from below and upwards from the rectum 
— according to Harkis, Coffey, Hinman and Millin. At “Karo- 
linska sjukhuset” attempts are being made to modify this method, 
retaining its advantages and avoiding the drawbacks, especially 
the troublesome bleeding from the prostatic plexus, which caused 
Hinman to abandon the method. 

The planning of the operation requires a careful sexual anam- 
nesis. In patients whose sexual functions have stopped there is 
no reason for leaving the prostate and the seminal vesicles, A 
number of these patients have voluntarily renounced the 
begetting of children; in other cases the marriage is primarily 
or secondarily sterile. In somewhat younger ]Datients, on the 
other hand, it may be desirable to retain fertility. In some cases 
an examination of the semen may be performed preoperatively, 
in order to make it possible to discuss different alternatives 
before planning the operation. In all cases of vesical cancer and 
papillomas in older men, however, the question of radicality 
should be decisive, and the entire prostate as well as the seminal 
vesicles be removed with the bladder. 

Summary. 

The experience from 49 extirpations of the bladder in the 
male shows that fewer complications, both immediate and late, 
occur in the 28 cases in which the prostate and the seminal 
vesicles were removed than in those in which they were left. 
It is impossible despite careful preoperative examination with 
urethro-cystography and endoscopy as well as palpation before 
and during the operation — definitely to exclude pathological 
changes in the seminal vesicles and the prostate. For this reason 
the radicality of the operation will often be questionable when these 
organs are left. The experiences from 21 patients who describe 
their sexual function after extirpation of the bladder show that, 
espite t e removal of both the prostate and the seminal vesicles, 
e potentia coeundi may be normal, i. e. the erection normal, 
e course of the coitus normal, ending in a normal orgasm but 
0 course without ejaculation. As secondary complications may 
arise rom apparently normal seminal vesicles and prostate left 
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behind at operation, these organs should on principle he removed 
in all cases of malignant vesical tumour. Only in cases of clearly 
benign changes in patients for whom it is particularly desirable 
to retain fertility should the leaving of the prostate and the 
seminal vesicles be considered. 
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Grelatine and Polythene Film as Dura Substitutes 
and Polytliene Plates as Bone Substitute 
in Skull Defects. 

By 

EDUARD BUSCH, JENS BING and E. HART HANSEN. 


As part of the extensive investigations into the subject of the 
plasma-protein fractions in the blood, started in the United States 
during the war, there appeared a work by Ferry & Morrison 
who had produced some fibrine preparations. These included 
fibrine film, made from fibrine by a special method resulting in 
a pliable and elastic substance whose absorbability could be al- 
tered by means of variations in the technique of manufacture 
(Morrison & Singer). This fibrine film was employed by In- 
graham & Bailey as a substitute for the dura mater, first on 
monkeys and later on patients, whereby it was proved that in 
fibrine film a substitute had been found that was preferable to 
earlier substitutes consisting of fascia lata transplantata, gutta 
percha, rubber or metal. There was no adherence between the 
fibrine film and the surrounding tissues, and while the film was 
slowly absorbed, a new membrane of connective tissue formed, 
covering the defect and peripherally growing together with the 
normal dura mater. 

However, fibrine film being difficult to procure, it would he 
desirable if other suitable substitutes could be found. In the 
followdng an account will be given of the results of experiments 
with gelatine and polythene films, and also of some experiments 
on the practicability of polythene plates as a bone substitute. 

These investigations were carried out with support (to J. B.) from the King 
Christian X’s Foundation and Jliss P. A. Brandt^s Bequest. 



gelatine and poltthbne film in skull defects. 


411 


Gelatine Film. 


The gelatine film employed^ was manufactured from formalin- 
hardened gelatine to which had heen added sulphonated lauryl- 
alcohol to make the film more flexible and easier to stitch. It had 
been found in earlier, tentative experiments that films prepared 
in this manner were only slowly absorbed after being placed 
intraperitoneally in rats, where the film was still to be seen a 
month after insertion. It was found with the microscope that the 
gelatine, which was caught by the omentum, was surrounded 
by a narrow border of leucocytes and mononuclear cells and a 
moderate connective-tissue reaction (Bing). 


After being inserted intrapleurally into two rats the film was 
found to have been absorbed, without adherence formations, in 
3^0 weeks, and thereafter the question was examined of whether 
or not this gelatine film was suitable as a dura substitute. This 
was tested on four cats, which were trepanned — one on one side 
of the skull, three on both sides — whereafter the dura correspond- 
ing to the trepanation orifice was removed. A piece of gelatine 
film was then inserted on one side, its margin extending under 
the edge of the cranial defect, wherafter the trephined piece of 
skull was replaced and the wound closed. In the case of the 
three animals the other side served as a control: no dura substitute 
was inserted, but the operation otherwise was exactly the same. 

The cats were killed one, two, two and three months after the 
operation. In the unilaterally operated cat we found that the 
operation had been favourable, in so far as there were no adherences 
between bone and brain, whereas the examination of the other 
three cats revealed broad adherences, which could not be divided 
without tearing off a small piece of cerebral tissue. On the control 
sides there was no adherence in one case, in the other two there 
was less pronounced adherence than on the film side. 

Accordingly, the gelatine film we used must be described as 
unsuitable as a substitute for the dura mater. On attempting 
to make the film less susceptible to cell invasion and tissue ad- 
erence by preparing it with mandelic acid anhydride, potassium 
-. 1 ^ Tomate or sodium oxalate the result was a rather rigid and 


usetl in +Ko y P’^^panng the gelatine films and for procuring the polythene films 

substifiitoa ■""ell as the polythene plates used as bone 

Druff Gomn and patients, we extend our thanks to the 'Terrosan” 

JJrug Company, Copenhagen. 
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fragile filni. wMcli, when inserted sterile intraperitoneally into 
rats was still found to cause adherence. And as at the same time 
a publication appeared on the usefulness of polythene film as a 
substitute for the dura mater, we proceeded to test the latter 
product. 

Experiments with Polytliene Films and Plates. 

Polyethylene is one of the modern plastics. It is made under 
high pressure as a polymerisation product of ethylene and Las 
come into wide practical use, for example in the cable industry, 
for tubing and for containers, and, in the form of film,, as pack- 
ing material (Aisteup). 

In medicine, polythene has been used by Guenther, Grind- 
lay & Lundy and by Brown, Grindlay & Craig, who employed 
it for manufacturing capillary-size tubing for continuous venous 
infusion and as a dura-mater substitute, for which they employed 
films that had first been implanted in experimental animals: 
dogs and monkeys, subsequently in patients. They found that 
polythene film is an excellent substitute for the dura: it can be 
sterilized by boiling or with chemicals, holds a suture, is non- 
absorbable. and causes no tissue reaction. They also found that 
with polyethylene tubing it was possible to form permanent 
fistules between the lateral ventricles and the subarachnoid 
space. In the same manner polythene tubing was employed as 
anastomotic tubing in the bile ducts, trachea and colon: 

Animal experiments. For our own experiments we used poly- 
thene film 0.10 mm. thick and sterilized with formalin, and by 
means of subcutaneous, intraperitoneal and intrathoracal appli- 
cation on rats found that it is unabsorbable and induces no tissue 
reaction, except that in a few instances, in which the film had 
remained in the animal for three or four weeks, we observed a 
thin fibrinous membrane around it or on a part of it. Microscopy 
proved this membrane to be built-up of connective tissue with 
a few round cells- and jiolymorphonuclear leucocytes, and it could 
be seen both Awth the naked eye and with microscope that the film 
lay freely in the membrane. 

In one rat a bag of polythene was placed about one kidney, 
from the surface of which there was slight haemorrhage caused 
by the manipulation. On being inspected two weeks later it was 
found that the film had partly slipped off and it was seen that 





Fig. 3. RH NK 0180G. Polythene film as a dural substitute after extirpation of 
parasagittal meningeoma. The brain is clearly visible through the transparent 
film, whereb}^ haemostasis can always be verified. The film was sutured to the 

dura with silk 0. 
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there' were ho adherences between kidney and film or between . 
film and surrounding tissues. In another rat a piece of film was. 
placed within an incision in the. kidney, gelatine-sponge being - 
applied to both sides of the film as a haemostatic. After two weeks . 
the film was still in position and it could be seen macroscopibaUy ; 
and microscopically that the film had been instrumental in forming 
a fissure in the kidney (fig. !)• three rats a defect was cut in 
the abdominal musculature and covered with polythene film, 
and a week later it was' found that no adherences had formed 
between film and intestines, wherea:s .the latter were adhering to 
the abdominal wall which was not coyered by film. 

The film was also tested on a rabbit, being folded in two layers 
about a. carotis and drawn forward into the skin wound, the 
advantage of this being that the same vessel could be employed 
twice with an interval of over a month: at the second operation 
the vessel could be brought forward into the wound — freely 
without adherences — by pulling the film immediately after the 
incision. 

The American experience of the practical usefullness of poly- 
thene film as a substitute for dura mater was verified by experi- 
ments on three dogs operated bilaterally in the same manner 
as the cats on which gelatine film' was tested. In two of the dogs 
a small. defect was also produced in . the surface of the brain 
with the red-hot point of a pair of forceps.- The animals were 
killed 6, ,-8 and 10 weeks, after the operation. In all cases there 
were adherences between bone and' brain bn the control side, but 
in none of , the animals were there- any, adherences between the 
polythene film and the brain, which in one of the dogs was ad- 
hering to a thin membrane which covered but was not adherent 
to the .film. In two cases the polythene film had formed a bulge 
which left' a slight impression on the brain. In all cases dura was 
adherent to the skull at 'the site, of the operation. 

It .would seem that-polythene has not previously been employed 
as a bone substitute, though '.Brown, .GtRindlay & Craig say 
that, presumably it m'ay be- employed cosmetically for covering 
tha anterior burr , holes after , transfrontal craniotomy. As there 
seemed to be a probability that, polythene plates would be, useful 
as a bone substitute in cranial defects, two cats were trepanned 
^ 1 aterally and, in the place of the piece of bone removed we 
introduced a piece of polythene of similar size but somewhat 
thicker ( 21/2 mm. thick). When the animals were killed about 

30 ^182266. Acta chir. Scandinav. Vol. XGVII. 
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six weeks later the pieces of polythene were found in place without 
having accreted to the bone and without adhering to the dura 
which, in one animal had been left intact, while in the other 
it had been perforated in the operation. Microscopy showed the 
polythene disc to be free, but on both sides covered with a thin 
membrane of connective tissue, as will be seen in fig. 2. 


Clinical Tests. 

In clinical neurosurgery it has always been a problem to find 
a suitable dural substitute when the dura has to be removed, 
either because of tumour invasion or because of dilaceration 
owing to trauma. Many tissues have been tried from calf amnion 
to pig bladder, but so far it would seem that most workers have 
selected fresh human fascia. This is taken feom fascia temporalis 
in the case of small defects and if this fascia is exposed in the 
wound, and from fascia lata if the defect is large. The particular 
drawback in this technique is that transplantation of fascia 
leads to the formation of adhesions between the fascia and the 
underlying pia mater, adhesions which may be a factor in post- 
operative epilepsy. It was therefore a great improvement when 
Ingraham & Bailey 1944 introduced fibrine film for this purpose, 
as both experimental and clinical tests showed that the film did 
not give rise to adhesions. Shortly after the end of the war the 
Department of Neurosurgery of the Rigshospital was sent a 
supply of “fibrine film” by friends in America and used it with 
the same good results as Ingraham & Bailey. Later, when 
'polythene film was introduced, we also received generous samples 
of it from Dr. Branc D. Ingraham. The polythene film was 
0.06 mm . thick and it is so strong that it is excellent for suturing. 
We have now used it in 51 cases without ever seeing comphcations. 
One great advantage is that even after the dura has been closed 
it is possible to verify that haemostasis is complete, the film being 
fully transparent (fig. 3). Its chief advantage, however, is that 
as the film is biologically inactive, no adhesions are formed to 
pia or brain. For the rest we have nothing to add to the good 
results reported by the American workers. 

While working with polythene film as a dural substitute ve 
had the idea of trying thicker plates of polythene to cover skw 
defects. In international neurosurgery no agreement has ever been 
reached as to the best method of covering such defects. Some 
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employ tciuUiluvi, whereas others object that it not uncommonly 
does not heal in, that it is heavy, and that it always makes subse- 
quent X-ray examination difficult because of the massive roentgen 
shadows cast by the metal Nevertheless, tantaluni was in wide 
use during the war and several have declared their satisfaction 
with it. Acrylic acid frotheses have been employed for many war 
wounds, especially in England, but it calls for rather complicated 
processes involving making casts of the defect, which means 
several operations. The advantage of protheses of tantalum and 
acrylic acid is that they can be moulded to fit the individual 
case, a matter of particular importance in fronto-orbital defects 
which not only are cosmetically serious but may also cause 
disabhng headaches and vertigo when the brain glides forward 
into the defect when the patient bends over. 

We have tried tantalum but found it heavy and awkward to 
work with, an objection also appicable to stainless steel; in the 
end we adopted dead human bone. It was treated as follows: 
The bone is washed thoroughly in ordinary soap and water and 
then boiled for three hours in distilled water, the water being 
changed every half hour. The bone is then soaked for twelve 
hours in 6 % hydrogen peroxide, rinsed in running water for 
six hours and then dried. It is boiled for 20 minutes in physiological 
saline before use. After these processes the bone is somewhat soft, 
is easily shaped to the defect with rongeurs and secured in it 
with linen thread. Of the 16 cases in which we have employed 
this technique the transplant failed to heal in smoothly in only 
one, and this was due to infection; this subsided after local peni- 
cillin treatment for six days. 

The results from this technique may thus be said to be good, 
but there are certain aspects that are not ideal. Even in dead 
bone, processes always occur after transplantation, processes 
which affect the calcium content of the bone and also give rise 
to an aseptic inflammatory process, which is never desirable so 
near the brain. Having had such good results with polythene 
film as a dural substitute we therefore tried a thicker plate of 
the same substance for covering skull defects. Polythene for this 
purpose is obtainable in the form of a greyish opalescent plate, 
4 to 6 mm. in thickness, fairly flexible but firm and solid. Before 
use the plate is boiled for ten minutes, whereafter it can be 
moulded and fitted to the shape of the defect with strong scissors. 

e edge is bevelled with a knife or electric cutter to prevent 
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the plate from sinking inwards and with linen or nylon thread it 
is secured through holes in plate and the edges of the defect 
made with an electric drill (fig. 4). 

We have now employed this method in 8 cases; and they have 
all healed in smoothly and formed a good and strong cover. The 
advantages of this technique are that the transplant is always 
available, that it can be shaped to the actual defect without 
difficult or complicated methods, that there are no tissue changes 
around or in the plate, and finally, that subsequent roentgen 
examinations are not interferred with. 

Summary. 

1. Gelatine films prepared in various ways were tested and found 
unsuitable as a dural substitute. 

• 2. Animal experiments confirmed that ‘polythene film is un- 
absorbale and that after subcutaneous, intrap eritoneal, intrathor- 
acal and other applications it causes little or no tissue reaction. 
When used as a dural substitute on animals and a large number 
of patients the authors had the same good results as those obtained 
earlier by American workers. 

3. It was demonstrated by animal experiments and by clinical 
tests that polythene plates are a most excellent bone substitute in 
skull defects, being easy to procure and to mould, causing no 
tissue changes and not interfering with subsequent roentgen 
examination. 
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On Sacrococcygeal Teratomata. 

By 

M. SULAMAA and E. K. AHVENAINEN. 


Teratomata are typical tumours of children. The literature 
dealing mth them is not extensive, in particular tvith regard to 
chnical data the publications are based on a few cases only. Nor 
have the results of treatment been satisfactory. The pathological 
anatomy of teratoma has been examined more extensively, but 
the opinions as to their nature are still contradictory. The rarity is 
perhaps partly apparent, since at the Surgical Department of the 
Children’s Clinic in Helsinki (chief; M. Sulamaa, M. D.) 8 cases 
were found within a little more than 1 year. The results of treat- 
ment having been very encouraging and the histological examina- 
tions of the cases apt to throw some light on researches concerning 
these tumours, we have deemed it advisable to make a report on 
these cases. 

Case 1 was a girl aged 9 years. The main part of the teratoma was 
formed by a cyst with one cavity. At the age of 3 years it had produced 
syrnptoms of intestinal stenosis and later got infected from the rectum, 
which led to an incision. Severe recurring suppuration persisting from 
the fistulae, she was subjected at the age of 7 years to anus praeter 
sigmoideus and the case then left to itself. An X-ray-examination at 
the Children’s Clinic brought to light that the fistulae had no connec- 
tion with the rectum. The evacuation of the tumour caused no diffi- 
cultws, although the anterior wall of the tumour was firmly adherent 
to the rectum. Later, on closing up of the sigmoidostomy, the patient 
was ^ble to evacuate her bowels in the usual way and was removed 
rom the hospital as cured. In the thickwalled cyst of the tumour there 
was a hard part in the wall of the size of a plum, and inside it gelatinous 
^mpartments of different size. Patho-anatomic examination (see table 
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Fig. 8. Case 4 before operation. 


Case 3 was a teratoma cyst witli two compartments in a girl aged 7 
months, mainly situated between rectum and sacrum. The radical 
evacuation was a success, although the contact with the rectum, as 
also in the other cases, was close. Recovery was uneventful. In the walls 
of the tumour cysts there was firmer tissue in places. Contents a 
mucous fluid. 

Case 4 was a fullterm newborn girl, who had a large flabby tumour 
hanging in the immediate vicimty of the anus. The operation was 
carried out on the fourth day of life, and the tumour, whicli was 
slightly adhering to the rectum, was completely and successfully re- 
moved. The recovery was uneventful. The tumour the size of 2 fists 
was formed by sections the size of an egg. On the section surface there 
were several gelatinous vesicles of varying sizes and here and there a 
firmer tumour substance. 
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Fig. 9. Case 5. 
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Fig. 10. Case 5 before operation. 


t\e7bJjTA 2300 g. A cystic tumour 

tSabour by Its side behind the anus had been torn 

radical! V rPTvir, i ^be second day of life the tumour was 

a nosocLh?rn?' was uneventful until the infant contracted 
w^s aW Is r The tumour 

there were 'small throughout. In the walls of this cyst 

eparate compartments and layers of firm tissue. 
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Fig. 11. Case 6. 



Fig. 12. Case 6 before operation. 


Case 6 was a girl aged 1.5 years wlio from birth had had a “tail-like 
addition in the crena ani on the right side. The X-ray photograph 
revealed the tumour with a calcificated centre under the os coccygis. 
During operation the borderline between the surrounding substances 
and the tumour was not as clearly defined as in the other cases. Owing 
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to skin shortage the sutures did not hold together but the wound 
healed per secundam. Recovery was otherwise uneventful. The structure 
of the tumour covered with normal skin was firm in the surface parts, 
in the middle spongy, loose. At the proximal end there was a 
cartilaginous centre. 



Fig. J3. Case 7. 


Fig. 14. Case 8. 



^ ^ aged 1 month who- had in the crena ani on the 

hall ^ pedunculated tumour resembling a collapsed rubber- 

thioWpllnri \ purple, seemingly normal skin. The 

sacrum waa amourous cyst which had its continuation under the 
Caip fi •mn ^ j n operation and recovery was uneventful, 
becau^nf Children’s Clinic 

develonmcnf i ^ RTiue which had begun a month earlier. The 
bladder cmilrl L ^ seventh week had been completely normal. The 
place bv isch ^ ^P to the navel and evacuation only took 

not be cmed in advanced uraemia could 

cured in spite of catheter and energetic fluid balance treatment. 
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Table 

Teratomata Substance According 


No. 

Bone 

Carti- 

Jage 

Connec- 

tive 

Tissue 

Muscle 

Fat 



Cavities 

Form of Epithelium j 

High- 

prism. 

Iso- 

prism, 

Low- 

prism. 

Flat- 

tened 

1 

+ 

+ 

+ 

+ 

+ 


— 

+ 

-L 

2 

— 

j 

= + 

— 

— 



— 

— 

3 

— 

+ 

+ 

++ 

+ 

+ 

— 

— 


4 

, — 

+ 

+ 

+ 


+ 

— 

+ 


5 

— 

+ 

+ 

+ 

+ 

+ 

— 

— 

’ + 

6 

+ 

+ 

+ 

+ 

+ 

— 

— 

— 



7 

— 

— 

+ 

+ 


+ 

— 

* + 


8 

— 

* 

+ 

+ 

+ 

+ 

— 

1 

1 


^ Epithelium resembling intestine. 

2 Mucous (salivary) gland. 

® Only in the middle of the nerve tissue around blood vessels. 

^ In the middle of the nerve tissue there are also cavities without epithelium. 
^ The height of the epithelium varies even in the walls of the same cavity. 
Cavities without epithelium are found in the muscular tissue. 


Death, occurred already iu two days. The autopsy revealed as the main 
cause of death a subdural haemorrhage in the parietal region which 
was considered to have developed on the basis of uraemia. In the minor 
pelvis encircling the rectum and the neck of the enlarged bladder a 
teratoma with several cavities, was found, formed chiefly by cysts with 
thin walls. Both kidneys were hydronephrotic. 

Tlie Pathological Anatoiiij" of the Teratom«ata. 

For microscopic examination several specimens were taken from 
different parts of the tumours. The paraffin sections were dyed with 
Wiegert’s haematoxylin and van Gieson as well as with Delafield’s 
haematoxylin and eosin. The frozen sections taken from corresponding 
places were dyed with Delafield’s haemotoxylin and Scharlach-R. Of 
the cases No. 2, 7 and 8 only 4 — 5 paraffin sections of each were avaih 
able. The tissue elements found in the microscopic examination are 
presented in table No. 1. 

The classification of the teratomata was very complicated in 
earlier literature. Merkel, H. classifies ‘T. Mischgeschwiilstc, 
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Jto. 1. 


io Microscopic Examination. 


■■■■ 

Hi 



Contents 


Central Isfervous 
System 

Lymphoid or Blood 
Vessel Tissue. 

Mucous 

= ++ 

Glia, some ganglion cells. 

Lymphatic, 
phatic gland” 

Inflammatory cells. 
Seromucous. 

* — • 

Glia and membranes 

+ + 

1 

Mucous 

— 

Choroid plexus in the wall 
of the cavity. 

+ 4* 

Seromucous 

+ 

Glia 

Hemangioma type 

Serous 

+ 

Choroid plexus in the wall 
of the cavity. 

Hemangioma type 

— 

+ 

Ganglions 

Hemangioma type 

. 1 

+ 

Glia and nervous fibres. 

+ 

’ Squamae, sebum and 
; serous. 

w-f 

i 

Differentiated C. N. tissue. 

+ 


‘ Cornified skin epithelium with lanugo hairs, 
caidti M covered with high-prismatic epithelium in the walls of the 

0 Peaces resembling intestinal epithelium, in others skin epithelium. 

cormfied and contains hairs and sebaceous glands. 
Sebaceous glands in the slan and besides pancreas-like tissue. 


a)^ mesodemale, b) mesoentodermale, hzw. mesoectodemale. II. 
l)ie kompbzierten Dermoide, Teratome und Teratoide.” — At tbe 
close of tbe last century Borst, 3 ., Engelmann, H. and Linser, 
_ . debated whether the appearance of sacral teratomata is to be 
interpreted as a bigermmal i. e. foetal inclusion or as monogerminal 
t. e foetal medullar remains and disorders of the development as 

OpTTnr Hartenstein, H. J., Heidenhain, L. & 

^RUbes, a. B. and Schramm, H. are of the opinion that the sacral 

bTuriT' “f ®^ent primitive germ layers 
Thim T?to-t t ^^6 generally considered to be true tumonrs. 
tho 1 ' recent tendency has been to regard 

t t3 -g-- - form; of 

IZ XnTV by many considera- 

scomijstrupf ’ thoroughly investigated the micro- 

is a true h, ® teratomata is of the opinion that "A teratoma 
mour or neoplasma composed of multiple tissues of 
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kinds foreign to the part in which it arises”. According to the in- 
vestigations of Willis, E. A. all teratomata are tridermal and in 
3/4 of them nerve tissue can be demonstrated. 

Our cases as well speak for the tridermal character of tera- 
tomata (see table No. 1). More or less differentiated substances of 
nerve tissue were found in all our cases. The structure resembled 
that of tumours and no "complete” organs could be ascertained. 
The notion of Willis, E. A. that "teratomas are tumours arising 
from foci of plastic pluripotential embryonic tissue escaped from 
the influence of the primary organizer during early embryonic 
development” is thus supported by our cases. 

No histological signs of malignity were found in our cases. 
Nor have relapses or metastases been ascertained so far during 
clinical observation of these cases. As a matter of fact, benignity 
has generally been ascertained, although carcinomatous dege- 
neration has been found even during childhood. (Pandalai, 
K. G., Stewart, J. D., Alter, N. M. G-raig, J. D., andLisco,H.). 

Of the material of Willis, E. A. containing 82 teratomata onl}’’ 
two were localised to the sacral region. According to Willis the 
most usual localisation is to the ovaries, after that to the testis, 
the retroperitoneal region, the mediastinum anterior and, lastly 
the sacrococcygeal region together with the basis of the scull. 
According to Mao Callum, W. C. the sacrococcygeal region is 
the most common seat of teratomata. 

According to our opinion the sacrococcygeal region is by far 
the most common in babies, since during the same period — ■ 1 year 
and a half — in which these 8 cases accumulated, not a single 
case with localisation to another region was ascertained in our 
clinic.’^ Of course, in the other localisations mentioned above, tu- 
mours free from symptoms are more apt to be overlooked in in- 
fants than the easily perceptible sacral tumours. On the other 
hand, however, at least the testis tumours would more often be 
observed among our extensive material if their incidence were 
greater than that of the sacral teratomata. The greater pre- 
disposition of the female sex to teratomata is generally known, 
and it is also supported by our ratio 7:1. 

^ Daring the time of printing 2 more cases of sacrococcygeal teratoma 
bling most cases 4 and 5) were later treated snccessfally, while there were ot 
localisations of 2 ovarial and 1 thyroid teratoma. One case of rectal anpnca 
caused difficulties in the differential diagnosis. It was found at the tim 
operation that its wall was thicker than that of teratoma, its it"'®'’ , „ 

resembling mucous membrane also macroscopically, and its adhesion to tne 
was close (organic). 



ON SACROCOCCYGEAL TERATOMATA. 


427 


The Clinical Significance and Treatment of 
Sacrococcygeal Teratomata. 

The sacral teratomata, being generally benign as explained 
above, do not have any particular significance, unless the pressure 
symptoms caused by them on one hand and infection on the 
other create a danger to life. Case 8 of our material is a typical 
example of the pressure symptoms and in case 1 these also appear 
to a lesser degree. It is probable that in case 8 a considerable 
discharge of fluid into the cysts of the tumour did not take place 
until the 7th week, when the symptoms set in. Why this happened 
is unknown. There is a history of diarrhea symptoms in the first 
instance, after that difficulties in urinating, so that an increase 
of fluid due to inflammation can be presumed to be the reason 
of the sudden growth. Woodruff, S. K. and Begner, J. A. 
describe a similar case of urine retention in a 5 months infant 
with a fatal course. The thinwalled cysts of large tumours easily 
become torn and infected during labour as in cases 2 and 5, or 
they are infected later, for instance through the rectum as in 
case 1. On the other hand, complications appearing in tumour 
cavities due to infection can be persistent and institute a danger 
to life. 

With regard to the prognosis of operation the teratoma li- 
terature presents a fairly discouraging picture. Our own expe- 
riences of the chances of operation are positive throughout, 
with the exception of case 8, brought in too late. Considering that 
in these operations it is a question of a clearly defined, easily 
extirpated tumour, which usually is situated in an easily acces- 
sible region, the difficulties and causes of failure are the same as in 
infant surgery in general. It is first and foremost a question of 
deciding on the optimal moment for the extirpation. The evacua- 
tion of small and harmless tumours can with good reason be post- 
poned to the second year of life, since the general mortality in 
infant surgery falls rapidly after the nursing age is left behind. 
We are of the opinion that the infrequency of malignity justifies 
such a postponement, if the child’s general condition is poor. On 
the other hand, cases which have been ruptured during labour, or 
such which present easily infected cysts, especially very large tera- 
tomata, must preferably be operated upon immediately after birth, 
'w en the anus is not yet so infectious as later. The surgical wounds 
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are preserved from contamination by excrements and urine in open 
treatment under a beated cradle. Where the most usual types 
of tumours are concerned, such as the cases 1 — 7 in our material 
there are no technical difficulties worth mentioning, since the 
excision of the tumour can generally be performed without 
damaging the rectum. The removal of such tumours which are 
situated deeply in the pelvis, as for instance case 8 or at least the 
temporary evacuation of the tumour cysts by puncture must be 
attempted immediately on the appearance of the pressure symp- 
toms, before incurable damage has been caused. Since the removal 
can be technically a very exacting measure in such cases, a 
postponement is justified, provided it does not endanger the 
prognosis. 


Summary. 

The authors describe 8 sacrococcygeal teratomata, 7 of which 
were operated upon successfully, but one case with a teratoma 
crowded into the pelvis, was brought in too late for treatment and 
the result was death from uraemia. Neither patho-anatomically 
nor clinically could any signs of malignity be discovered in any 
of these cases. The examination speaks on behalf of a true tumour 
character and a tridermal origin. One “tail-hke” formation with 
a higher histological degree of development than the other tu- 
mours was considered as a transition to a malformation. Since 8 
cases were ascertained within a year and a half, there being 
practically no teratomata localised to other than the sacral 
region during this period, the authors consider this localisation 
to be the most common one. The clinical significance lies in the 
rupture of the cysts of the tumour and in infection, as well as in 
the compression of the organs in the pelvis. These comphcations 
require immediate treatment, while in the opinion of the authors 
the removal of the harmless tumours can be postponed until 
later, if the infant’s general condition is not good, malignancy 
being relatively rare. An operation immediately after birth is 
more favourable than at any other moment during the first year 
of life due to danger of infection through the anus. The operation 
is usually a technically easy one. 
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Post-tlirombotic Varices. 

Results of Phlebography and Radical Operative Treatment. 

By 

PAUL LINDE. 


Varicose veins in a leg that has earlier been the seat of deep 
venous thrombosis are, as is known, traditionally regarded as 
compensatory formations, i. e. sinuses that have taken over the 
function of the destroyed deep venous tracks. As regards therapy 
this view has consequentially led to the opinion that in such 
cases varices are not to be treated at all or possibly only very 
cautiously if risk of exacerbating the patient’s condition is to be 
avoided. Radical treatment has quite naturally been considered 
as entirely excluded. 

The results of the work submitted here are of a nature to alter 
the prevailing view, not least of all respecting the possibilities of 
treating these cases. 

The method introduced by Dos Santos of injecting opaque 
medium into the vascular system to enable the vessels to be ac- 
tinographed has increased our resources for studying questions 
belonging to this field. Phlebographical methods have attained 
very wide application in Sweden of recent years in association 
with the lively interest aroused in questions of thrombosis and 
embolism. The methods have been developed more especially by 
Bauer, Lindblom and Lofstedt. 

Bauer originally employed phlebography to diagnose an ex- 
isting state of thrombosis and to localize the thrombus. Later on, 
however, he considered that he had also shown by phlebography 
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permanent obliteration of those veins which have been the seat 
of a deep thrombosis. This view is based entirely on a method of 
examinat’.on ohat is often misleading. 

It is known, of course, that a vein may be definitively destroyed 
by a deep thrombosis, but it is a priori highly improbable that 
this would take place without exception. The fact is that in such 
a case superficial and deep veins in the lower limbs would inter 
se react to the thrombotization in opposite ways. Superficial 
varicose veins that have been obliterated either through thrombo- 
phlebitis or through injection treatment are rather frequently seen 
to be reconstructed by recanahzation or sometimes by the 
establishment of lateral branches. It does not appear very 
probable that deep veins should behave differently in this 
respect. 

That deep-seated venous thrombi are recanalized is also known 
from the patho-anatomical literature, in which detailed descrip- 
tions may be found of the typical appearance of the recanahzed 
thrombus (Brass). In transverse section it has the form of a 
wheel with nave and spokes. 

In the majority of leg-ulcer cases examined as well as in cases 
of thrombosis Bauer found that the deep veins could not be 
filled. Erom this he drew the conclusion that to a large extent 
ulcers of the leg are the result of undergone thromboses even in 
cases where so far as is known the patient has not had any throm- 
bosis. The term “ulcus varicosum” ought to be replaced by "ulcus 
post-thromboticum”. However, the fact that the method of ex- 
amination has not been free from objections leaves the assumption 
unproven. 

At the Surgical Clinic of the Maria Sjukhus and, after this 
hospital was disestablished, at the Surgical Department II of S6- 
dersjukhuset a very large material of varices has presented itself 
during the present decade. 

This material naturally includes not so few cases of post-throm- 
botic varices. On the initiative of the chief of the Department 
— Dr R. Bbandberg — these have been submitted to an ever- 
increasing extent to phlebography in order to ascertain the con- 
ditions of the deep veins. 

It is the purpose of this paper to submit a report of the resu s 
of these examinations and of the radical interventions therea ter 
undertaken against the varicose veins. 
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Varicose veins are treated liere on tlie same principles as are 
at present common at tlie Swedish hospitals. Processes that are 
but little spread receive only injection treatment. Disseminated 
varices always have a valvular incompetence of the saphenous 
vein and are operatively treated. Recourse to operation is also 
had in limited processes if the saphenous vein is incompetent, as 
otherwise the danger of recurrence is great. 

At operation the saphenous vein is ligated and divided at the 
fossa ovalis, whereupon the upper portion of the vein is extirpated 
by Babcock’s method and etolein is then injected in a distal 
direction from the lower point of division. If there are communica- 
tions further down between the saphenous vein and the deep ves- 
sels, the vein is also divided at the popliteal space and in these 
cases the sclerosing injection is made from this point. 

We lay great stress on the extirpation of the upper part of the 
saphenous vein. At least 15 centimetres, jierferably substantially 
more, ought to be removed. By this means the development of 
collateral tracks is rendered more difficult as is also a recur- 
rence of the condition. 

Obviously there null often be a number of varicose loops that 
are not thromboticized by the single injection made at the ope- 
ration. In such cases the treatment is supplemented later or by 
some percutaneous injections of etolein. 

Since this investigation was started more than four years ago, 
first of all at the X-ray Department of Maria Sjulchus, then at 
the Radio-Diagnostic Department II (Chief: W. Magnusson) of 
Sodersjukhuset, one or both legs of 257 patients have been phlebo- 
graphed. Most of the patients were remitted for examination 
from the Surgical Department II. A small number came from the 
Surgical Department of Ersta Sjukhus (Chief T. Silfverstolbe) 
and were kindly placed by that Department at our disposal for 
after-examination, etc. 

The cases consist of post-thrombotic varicosities as well as 
varicose cases with an unclear history in which on account of 
swelling, large leg ulcers and other pronounced changes it was 
considered not improbable that a post-thrombotic state was con- 
cerned. A number of cases of simple varices were also examined 
m order to have a normal material for guidance in the appraise- 

above figures are also a number of cases 
VI resh thrombosis on which phlebography had been carried 
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out to confirm the diagnosis. These last two groups comprise U 
patients, which are not included in the subsequent account. 

Of the remaining 213 patients, both legs were examined in 39 
cases, and hence the material considered below consists of 252 
phlebographed legs. 

We have mainly directed our attention to the cases having a 
history of deep-seated venous thrombosis. As such, only cases 
have been taken in which a physician had made the diagnosis 
and considered it indicated the prescription of treatment directed 
against thrombosis, usually prolonged rest. 

For cases attended in hospital the diagnosis has been largely 
verified by reference to the hospital journals. For those attended 
at home or for those concerning which information could not be 
found in the records of the hospitals the diagnosis has not been 
considered as certain until after detailed information has been 
received concerning the physician’s instructions to the patient as 
to symptoms, decumbiture, etc. 

In all these cases, therefore, it is considered as established that 
deep-seated venous thrombosis has actually been involved and 
not merely superficial thrombophlebitis, which is often given the 
same name in common Swedish parlance. 

Of the 252 phlebographed legs it has thus been regarded as 
confirmed in the case of 155 that they had earlier undergone one 
or more deep venous thromboses, and in 113 of these free deep 
venous tracks have been roentgenologically demonstrated. 

Hence in 73 % of the cases that had undergone venous throm- 
bosis free deep venous trunks have been found on phlebography. 

The thromboses date back from 33 years down to 1 year, the 
mean time being 11 years. Hence, most of the cases originate 
from the period when prolonged bed rest was the recognized meth- 
od of treatment for deep thrombosis. Only in very few cases 
had recourse been had to modern treatment with heparin or di- 
coumarin and early rising. 

The post-thrombotic material of varices is distributed as follows 
(see table 1, page 435). 

After having established the presence of free deep venous 
tracks by X-rays we have considered ourselves at liberty to recom- 
mend the patients to have their varices operated upon, and o 
the 113 recanalized thrombotic legs 54 have hitherto undergone 
operation. 
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Distribution of the Post-thromhotic Phlebograms. 




Deep Venous 

Tracks 

Total 



Tracks free 

not free 



Males, 

Number 

23 

16 

39 



Right Leg 

11 

5 


10 


Left Leg 

12 

11 


23 

Females, 

Number 

90 

26 

116 



Right Leg 

26 

8 


34 


Left Leg 

64 

18 


82 

iMales + 

Number 

113 

42 

155 


Females, Right Leg 

37 

13 


50 


Left Leg 

76 

29 


105 


Bight/left distribution = ^/o 
Male/female distribution = Va 


Tliese 54 consist of 11 males and 43 females. One male and one 
female have been operated bilaterally, and hence 52 patients are 
concerned. 

At follow-up examinations of those operatively treated it has 
been possible to obtain data on 42 of the legs. Some patients could 
not be traced, other were not examined because the date of the 
operation was less than three months back in time. Many pre- 
sented themselves at the hospital for examination, others an- 
swered by letter or telephone. 

The operative results are distributed as shown in the following 
table. 


Table 2. 


Folloio-icj) Findings. 


1 ) Subjectively free from trouble | 

Varices healed } 

Leg ulcers (if any) healed ] 

2) Subjectively essentially better 
Leg ulcers (if any) healed 
Have varices left 

Swelling improved 

3) Unimproved 


Males Females Total 
.6 17 23 

.2 14 16 

.2 1 3 


One patient was in a worse condition but the operation was 
found to have been based on an erroneous diagnosis. Re-examina- 



436 


PAUL LINDE. 


tion of the roentgenograms revealed an overlooked obstruction 
several centimetres long in the popliteal vein. 

Three patients were unimproved, their varices having recurred 
a short time after the operation. It is a remarkable fact that in 
these cases the operating surgeon had not adopted the procedure 
earlier described as our normal method. He had contented him- 
self with ligating the saphenous vein without extirpating its up- 
per portion. These cases seem to confirm the accuracy of the value 
we attach to this extirpation. 

The rest of the patients were entirely free from trouble or es- ‘ 
sentially improved. Among the latter were a series of patients 
who had some small varicosities left and who, at the follow-up, 
were therefore recommended supplemental injection treatment. 
Immediately after the operation they had evidently felt so free 
from their affection that they had not considered it necessary to 
return for the recommended injection treatment. 

A close questioning of the patients who stated that they were 
entirely free from trouble in the operatively treated thrombotic 
leg brought out the fact that most of them nevertheless felt a 
certain difference between this leg and the healthy one. The 
aching pain in the leg had vanished, but following exertions a 
feeling of heaviness may arise that can be moderately troublesome 
and further, after rather considerable strain, it sometimes occurs 
that the leg swells below. 

The explanation must be deemed to be that the recanalized 
veins are not functionally fully competent in spite of the radio- 
gram having shown no anatomical defect. The vein wall may he 
stiffer than normally and have difficulty in adapting itself to a 
rapid blood flow, valvular injuries may be at work, and still other 
explanations are perhaps conceivable. 

That thrombosed legs have become well or at least highly im- 
proved from a successful varicose vein operation is of great in- 
terest. Firstly, it affords an elegant confirmation of the A-ray 
demonstration of functionating venous channels, secondly, it sup- 
plies a new conception of the character of varices after throm- 
bosis. . , 

At the outset the varices of these patients must have constitu cc 
vicariously acting blood channels, but after recanalization la 
been effected they lost their character of necessary collateral trac 'S 
and became established solely as varices. As such they had gn cn 
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rise to the main part of the leg trouble experienced by the patients. 
Hence, these patients had suffered from varicose vein disease and 
not, as one is accustomed to view the matter, from an affection 
depending on reduced circulation in the deep blood-sinuses. 

In the material presented here free deep venous channels have 
accordingly been demonstrated by X-ray examination in 73 % 
of 155 cases which had earlier had deep venous thrombosis. This 
high figure, however, is doubtless only to be regarded as a mini- 
mum one, for, as previously stated, it must be borne in mind 
that in spite of the progress of phlebographical technique the 
failure of the opaque medium to fill the vein does not prove the 
latter to be obliterated. 

The material submitted contains a case which confirms that no 
binding eonclusions can be drawn from the fact that the deep 
veins are not filled mth dye at phlebography. In this patient 
these tracks were not filled in the thigh and it was considered 
that the saphenous vein could not be ligated higher up than the 
popliteal space. The operation resulted in an immediate improve- 
ment of the patients’ affection. One month after the operation she 
fell ill, however, with an acute thrombophlebitis extending from 
the knee up to the fossa ovalis. After this had healed in a short 
time the patient became practically entirely free from her leg 
symptoms. The deep channels must in this case have been patent 
in spite of their non-visualization on the roentgenograms. 


Summary. 

155 legs which had earlier been the seat of deep venous throm- 
bosis have been examined by means of an improved phlebographi- 
cal technique. 

Of these, 73 % (113 legs) have presented free venous channels 
at the examination, the thrombosed veins having accordingly been 
recanalized. 

It is pointed out that 73 % is a minimum figure. 

Among those found to have free deep venous channels 54 have 
been operated upon radically for their varices, and the majority 
of these have admitted of being followed up. They were found to 
have become entirely well or to have improved to a high degree, 
wth the exception of three cases which had undergone early re- 
apse owing to a less appropriate operative procedure. 
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In deep venous thrombosis varices initially play an important 
part as compensatory blood-sinuses, but in the majority of cases 
■where recanalization of the deep veins is effected this function 
ceases and the varices remain as a purely pathologic change. After 
radical treatment of the varices these patients become free from 
symptoms or very much improved. 
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Fractures of tlic Upper End of Huiiierus witli 
Great Displacement Treated by 
Marrow ailing. 

By 

ANDERS WIDEN, 

Died. lie. 


The treatment of fractures at the upper end of the humerus 
seldom presents great difficulty. It is sufficient for most of these 
fractures to support the arm in a sling for some weeks and begin 
early with active motion. The functional result will be good even 
if the fracture reposition is not entirely exact. 

However, there is a small group of this t 3 ’'pe of fracture where 
the displacement is considerable and reduction seems necessary. 
The commonest method is closed reduction, jmssibly combined 
with an abduction frame with or without traction. Satisfactory 
positions are usually obtained with this technique but the re- 
duction is sometimes technically difficult and it can also be 
troublesome to maintain the position. The use of the abduction 
frame is also rather trying for the patient. 

It is therefore not surprising that some surgeons favour open 
reduction. To fix the fragments different means have been used; 
intramedullary ivory peg (Zielke), Kirschner wire (Brattsteom) 
and Smith-Petersen nail (Debeyre and Rene). Closed reduction 
and fixation with the Iliintscher nail has been described by 
SCHMUTZLER. 

^ Dming the last four years we have used open reduction and 
fixation with the Kiintscher nail in 21 cases. The total number of 
fractures of the surgical neck of humerus treated during the same 
period was 261, This shows that operation was found necessary 
in a relatively small percentage of the cases. 
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Operative Technique. 

The humerus is uncovered by a short incision over the deltoid 
tuberosity. An oblique canal is chiseled through the cortex and a 
Kiintscher nail of the appropriate size is driven in so that the 
point of the nail lies exactly distal to the fracture. The fracture is 
then uncovered by another short incision over the forward part 
of the deltoid muscle. The muscle fibres are split and the fracture 
is reduced. The course of the long biceps tendon is noted. If the 
tendon is angled, this indicates that the fragments of the bone are 
rotated. AVhen the reduction is completed, the nail is driven into 
the proximal fragment. Usually a good fixation is obtained. 

The patient remains in bed for a few days after the operation 
with the upper arm suspended in a vertical position. Thereafter he 
may be ambulatory with the arm supported by a sling. The 
fracture is stable after the operation and active motion, which is 
begun immediately, may be carried out without pain. The stay in 
hospital is usually from two to three weeks. 

When bony union was established the question of removal of the 
nail was considered. However many of the patients had recovered 
function so well that they would not willingly submit to further 
operation. Only in five cases has the nail been removed. In those 
in which it has been left no untoward results have occurred. If 
marrow nailing is carried out on a child, the Pail should always he 
removed when the fracture is united. 

Complications. 

In one case, two complications occurred: 

Case K. J. Male, 47 years old. Injured by a motor accident Nov. 1916 
and operated 7 days after the accident. During the insertion of the nail 
the bone was cracked so that an oblique fracture of the diaphysis re- 
sulted. The nail was removed, the original fracture uncovered and reset. 
The nail was then driven in from the tuberculum area fixing both the 
new and the old fracture. A good position and fixation was obtained. 
The fragments united but the mobihty was poor. X-ray some months 
later showed myositis ossificans near the shoulder joint. 

The import of this case is that the canal in the cortex should 
be chiseled sufficiently oblique and wide enough so as to prevent 
the nail cracking the bone. 

No other complications have occurred. 



Fig. 1 Case A. W. Female, 74 years old. 

ab^r70°^' before operation. Fracture with a backward angulation to 

C and D; Reduced and nailed in good position. 

At follow-up full movement and no pain. 
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Fig 2. Case L. N. Male, 16 years old. Attempts at reduction by abduction frame 
with traction were unsuccessful. Reduced and nailed in good position. Patient 
» resumed work one month after operation. 

A: Before operation, 

B: X-ray at follow-up four years later. Full movement and no pain. 


A B 

Fig. 3. Case L. K. Child, 5 years old. Several attempts at a closed reduction were 

unsuccessful. 

A: Before operation. 

B; Reduced and nailed in good position. 

At follow-up full movement and no pain. 
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A and B: the’ shaft. . q . 

^"''c'^n'd D: After ^“^^J^°"jter operation, the patient could raise her a 

a jJ^rftontll ptoe. She had no pain. 


WiDto: Fractures 


of (he Upper End o£ Humerus. 
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End Results. 

In all, 21 patients liave been treated according to tbe technique 
described. Two are dead. One died 6 months and the other 2 years 
after operation. According to information received from relatives, 
both were fully recovered from the fracture. They were free from 
pain and had good movements. Contact with one case was lost. 

The remaining 18, 13 females and. 5 males, have been followed 
up. The interval between operation and follow-up varied from 6 
months to four years. 

In 13 cases the result was excellent. These patients were free 
from pain and either had fully normal movement or less than 
10° limitation of complete range of upward movement. The 
patients considered themselves to have fully recovered. 

In 4 cases the result was only fair; all were free from pain and 
able to work. They could not, however, raise the arm more than 
40°, 50°, 60° and 60° respectively, over a horizontal plane. In 
two cases, the outward rotation was decreased to about half of 
the normal. 

In the one case, complicated by myositis ossificans, the result 
was poor. 

It should be noted that 11 of the patients were over 60 years 
old at the time of operation. The results with the old patients have 
proved to be as good as the young. 

Summary. 

1. In fractures at the upper end of the humerus with pronounced 
displacement good results have been obtained by open reduction 
and fixation with the Kiintscher nail. 

2. Compared to treatment using the abduction frame, this 
method is more convenient and less painful. 

3. The method can be used even for elderly patients. 
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Disposal of the Bronchial Stump in Lobectomy 
and Pneumonectomy for Bronchiectasis. 

By 

ERIK UNONIUS, 

M.D. 


Infection of the mediastinum and pleura, with bronchial fistula 
abscess around the stump, late haemorrhage, and sepsis was, as 
long as the tourniquet method was used — with or without 
separate ligature or suture of vessels and bronchus — an over- 
hanging danger in extirpation of the lung and lobe (Beunn, 
Shenstone, Roberts, T. Edwards, Graham, Alexander, 
Churchill), After the introduction of the technique of dissecting 
the hilus and disposal of vessels and bronchi separately (Ceaeoord, 
Blades, Overholt) the number of cases wdth bronchial insuffi- 
ciency was greatly reduced. Assessing the results of lobectomy 
and pneumonectomy Janes says: “It is apparent that attempts 
to assess the value of these procedures should be based upon 
those done by the dissection technique, those done with the 
tourniquet being regarded as of interest only as a stage in the 
development of thoracic surgery”. Dissection, as such, did not, 
however, ensure satisfactory results. The way in which the bronchi 
are closed seems to be of great importance. It may be mentioned as 
an example that Overholt had 62 bronchial fistulae in 68 sur- 
gical operations with dissection -j- ligature as against 7 bronchia 
fistulae in 58 surgical operations with dissection -f- suture of t e 
bronchus. Silk, or catgut, or both, were used for the sutiu^ 
Belsey tried closure of the bronchus with steel sutures, 
surgically treated cases, bronchial fistula was demonstrated y 
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means of lipiodolography in two cases. The patients were, however, 
clinically free from symptoms. 

In his work “On theTechnique of Pneumonectomy m Man” (1938) 
Craeoord gives a detailed description of his method of termin- 
ating the bronchial treatment, with invagination. He has used 
this method since 1934 in pneumonectomy and in 1938 he also in- 
troduced it in lobectomy for bronchiectasis. 


Investigation Series. 

This investigation was undertaken for the purpose of studying 
the value of Crapoord’s method of treatment for closure of the 
bronchial stump on cases of infected bronchiectasis, and of find- 
ing as far as is possible — the origin of the postoperative infection 
and its manner of spreading. 

With this in view I examined Crapoord’s series of lobectomy 
and pneumonectomy operations for bronchiectasis, carried out ac- 
cording to his method, during the period July 1939 to the end 
of 1946. The series comprises 53 cases: 25 males and 28 females, 
all severely infected. Age at time of surgical intervention; 7 to 52 
years, average age 25 years, similar in both sexes. 

The preoperative diagnosis was made after a thorough examina- 
tion. In the majority of the cases all the lung lobes were surveyed 
with the aid of lipiodolography. Each case was bronchoscoped 
and secretion samples, taken simultaneously, were examined for 
tubercle bacilli and inoculated into guinea-pigs. Furthermore, 
complete clinical, laboratory, and X-ray examinations of the 
heart and lungs were carried out. 

Preoperative Treatment. 

Besides general roborant treatment, blood transfusions were 
given to improve the patient’s general condition. For combating 
the infection and reducing the sputum to the smallest possible 
quantity sulphonamides (since 1945 a sulpha compound -f- peni- 
cillin) were administered following resistance tests. Together with 
autovaccine given over a period of one to two months, an endeav- 
our was made to empty the bronchi of secretion by postural 
drainage. When the amount of pus in the sputum was particularly 
great the treatment was supplemented by rej)eated aspiration 
t rough the bronchoscope and local treatment with penicillin. 
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Operatiye and Postoperative Treatment. 

In order to facilitate rapid administration of saline, blood, and 
stimulants an intravenous drip was applied before the operation. 

An intratracheal tube was introduced following local anaesthesia 
of the pharynx and trachea. A bronchial tamponage was gently 
pocked in the bronchus to the diseased lobe or lung. Intubation 
anaesthesia with the spiropulsator was used; the anaesthetic was 
nitrous oxide and ether before cyclopropane was obtainable in 
Sweden. A slight excess of oxygen gas was administered and the 
patient’s respiration could thus be suppressed and ventilation 
taken over completely by the anaesthetic apparatus. 

The chest was opened according to Ceafoord’s method de- 
scribed in Acta Chirurgica, 1938. The stuctures in the hilus of the 
part of the lung to be resected were anatomically dissected. After 
ligation of the vessels, the bronchial tampon was removed and 
the bronchus gripped with clamp forceps. The bronchus was 
divided and the outermost ring of cartilage removed for the pur- 
pose of obtaining a soft stump, easy to invaginate. The edges 
were coapted with 3 to 4 interrupted silk sutures, avoiding the 
mucous membrane. The stump wms closed with a continuous cat- 
gut suture, and the forceps removed. The corners were invaginated 
with silk and the mid part of the bronchus with a few interrupted 
silk sutures. In the more recent operations, if the bronchus was 
very short, the branches of the bronchi were either dissected and 
combined into one common lumen, which was closed in the ordi- 
nary way, or sutured separately and an invagination suture 
made in the bronchial stump thus lengthened. The wound in the 
mediastinum was powdered with a mixture of 30,000 units of 
penicillin (Ca-salt) -{- 5 grammes of sulphathiazole and the stumps 
of bronchi and vessels then buried, separately, into mediastinal 
tissue; the whole area was then closed with a continuous pleura 
suture. 

The lobes were often joined by bridges of lung parenchyma of 
varying thicknesses. This occurred in 50 per cent of the cases. 
Narrow bridges up to the thickness of a finger were furnished 
with a single ligature, and broad bridges with a continuous catgut 
suture which in turn was invaginated with an additional contin- 
uous catgut or silk suture. The same procedure was used in 
treatment of the resection border between the lingula and the 
upper lobe. 
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Before the chest was closed the remaining lung was inflated 
to normal size and drainage applied — in all hut 9 cases 
for the purpose of checldng pleural exudate and intrapleural 
pressure. In recent years, drainage has not heen used in those 
cases in which there where no bridges to divide. In uncomplicated 
cases the drain was removed on the 4th to 14th day. 

Pneumonectomy was carried out in 8 cases, ectomy of two lobes 
(the lingula is counted as a lobe) in 10 cases, and ectomy of one 
lobe in the remaining 35 cases. 

Sulphonamides and penicilllin were administered postopera- 
tively, and during the first days oxygen was given through a 
nasal catheter. If large quantities of mucus hampered the respi- 
ration, aspiration was carried out through a bronchoscope or a 
catheter introduced into the trachea. Saline and blood were given 
intravenously. The intrapleural pressure was kept under observa- 
tion, X-ray surveys were made daily during the first days and later 
at intervals of a few days. 

Results .Hid Complications. 

Forty- nine out of 53 surgically treated cases recovered (= 92.4 
per cent). No cases of insufficiency of the bronchial siunn'p occurred, 
the stump healing in every case by first intention. 

In two cases the wound in the chest wall was infeceted, in one 
of them in connection with pleural empyema. The infection was 
of no importance in the course of healing (Cases Nos. 18 and 23). 

In 9 cases (Nos. 6, 6, 12, 22, 29, 41, 48, 52) bacterias were culti- 
vated on one occasion from the pleural fluid, which was perfectly 
clear. No further findings of bacteria were made. The time of 
convalescence was the usual. 

Empyema occurred in 6 cases (Nos. 1, 7, 8, 18, 28, 39). In all 
but two (Nos. 8 and 28) the infection originated from peripheral 
divided lung tissue. In Case 8 the cause was probably a primarily 
infected pleura and in Case 28 direct infection during the operation. 

Case 8. K. 1. 1881/39. Male, aged 19, with bronchiectasis in the middle 
and lower lobe on the right side. Cough and sputum for 10 years. 

urulent sputum for one year. Right-sided empyema healed six months 
prwiously. 30. 11. 1939; Lobectomia med. et inf. dx. (Ceaeooed). 

iibrous mediastinal tissue rendered dissection difficult. The 
lobes were firmly joined together and to the chest wall, with thick, 
Suction drainage -}- extrapleural drainage facing the 
mediastinum under the pleura suture. 

32 ^{82266. Acta chir. Scandinav. Vol. XCVII, 
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Postoperative temperature consistently above 39° C. On 5tb day 
increasing pleural exudate containing streptococci. On lltb day, 
puncture for pericarditis, and six days later streptococci were found in 
the fluid. Pleura and pericardium were drained. 

^ Death, a little less than one month after the operation, with all the 
signs of heart failure. Post mortem revealed a well-healed bronchial 
stump. 

Case 28. K. I. 103/43. Male, aged 23, with bronchiectasis in entire 
left lung. Prom childhood, cough with sputum and for a year large 
amounts of purulent sputum and several haemoptyses. 20. 4. 1943: 
Pneumonectomia sin. (Crafoord). During the operation a cavity con- 
taining pus and staphylococci was encountered. 

One week after the intervention suppuration from the drain increased 
and staphylococci were found. A fortnight later the same kind of bacteria 
was cultivated from the pericardial fluid. Pleura and pericardium 
drained. A little over a month after the operation death occurred. 

At post mortem a bronchial stump which had healed by first intention 
was found. There was left-sided empyema and pericarditis, both well- 
drained, right-sided empyema which had not been diagnosed, and acute 
oedema in the right lung. 

In cases 1, 7, 18, and 39 communication with peripheral bronchi 
was observed. In all these cases the empyema healed after rib 
resection and drainage. 

Case 1. K. II. 436/39. Male, aged 46, with bronchiectasis in the right 
lower lobe. For more than a year large amounts of foul-smelling sputum. 
23. 3. 1939; Lobect. inf. dx. (Crafoord). There were broad parenchymal 
bridges leading to the middle and upper lobe which were treated by 
suturing. Profuse leakage of air from the resection surface. Suction 
drainage. 

On the 4th day cocci and bands were cultivated from the pleural 
exudate. Rib resection and drainage were performed, and a com- 
munication with the bronchial tree was established which lipiodolog- 
raphy showed to originate from peripheral bronchi in the resection 
surface. The wound healed without plastic manipulations. 

Case 7. K. I. 1924/39. Male, 24 years of age, with bronchiectasis 
in the right lower lobe. 23. 11. 1939. Lobect. inf. dx. (Crafoord). 
A broad parenchymal bridge toward the upper lobe treated by suturing. 
Air oozed from the resection surface. Suction drainage. 

On 16th day elevated temperature and sudden increase in sputum, 
up to 100 — 200 ml per day. On 21st day a smell exudate on a level 
with the anterior part of the pleural cavity was observed roentgenolog- 
ically. Puncture resulted in unlimited quantities of gas. Drainage was 
performed. 

A communication with peripheral bronchi in the parenchyma of the 
upperlobe (the resection surface) was later demonstrated by means of 
lipiodolography. Healing of bronchial fistula after silver nitrate 
caustic. 
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Case 18 K. I. 336/42. Female, 14 years of age, wtli broucliiectasis 
in riaht lower lobe. Purulent sputum and intermittent haemoptyses 
for one year. 11. 5. 1942: Lobect. inf. dx. (Lidsteom). When the lobe 
was being loosened a scratch was made in the middle lobe. A catgut 
suture was appbed. Suction drainage. 

One week after the operation the temperature rose and the exudate 
increased and became cloudy. Two months later trickling from the tube 
ceases suddenly. The temperature also increases and large amounts 
of foul-smelling sputum were coughed up. An abscess at the back of 
the pleural cavity was drained. 

Lipiodolography at a later date showed a communication -with a 
peripheral bronchus in the middle lobe (operation injury). Spontaneous 
healing. 

Case 39. K. I. 161/45. Male, 30 years of age, with bronchiectasis in 
the middle and lower lobes on the right side. For 10 years cough and 
sputum. Sputum constantly negative for tuberculosis. 12. 3. 1945. 
Lobect. inf. et med. dx. (Cbafoord). Broad parenchymal bridges, 
connecting the upper lobe with the lower and middle ones, were treated 
with double rows of continuous catgut sutures. Abundant air leakage 
from the resection surface at the termination of the operation. Suction 
drainage. 

The drain could not be withdrawn after the usual time. Streptococci 
were cultivated from the exudate. One month after the operation, 
pyrexia. An abscess cavity, in the wall of which there was a small 
bronchial fistula was drained. Bronchoscopy showed that the bronchial 
stump had healed by first intention. Spontaneous healing. 

There tvere thus no cases of insufficiency of the bronchial stump 
in this series. Leakage from peripheral bronchi was on the other 
hand as mentioned above observed in 5 cases (Nos. 1, 7, 18, 39, 
49) where it had been necessary to divide parenchymal bridges 
leading to residual lung tissue. In four of these cases, described 
in the foregoing empyema arose in connection with this procedure. 
The fifth case differs only in that there wms no diffuse pleural 
infection. 

_ Case 49. K. I. 941/1946. Male, 35 years of age, with bronchiectasis 
m the right middle lobe. 16. 7. 1946: Lobect. med. dx. (Crafoord). 
Very broad parenchymal bridges leading to the upper and lower lobes 
were divided and treated with double continuous catgut sutures. 

A fortnight after the operation elevated temperature and increased 
^ sputum. No pleural infection. An abscess at the site of the 
middle lobe was drained. A communication with the bronchial tree 
remamed which bronchography with lipiodol revealed to originate from 
peripheral bronchi. The bronchial stump had healed by first intention, 
bpontaneous healing. 

lour patients died (Nos. 2, 8, 14, 28). Two of them (Nos. 8, 28, 
described above) died of purulent pericarditis -f empyema. Case 2 
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died of bronclio-pneumonia + cardiac insufficiency five days after 
the intervention. Case 14 died of cerebral oedema + mucopurulent 
bronchitis, also five days after the operation. In no case were 
inflammatory changes around the broncial stump observed at 
the post mortem. 

Before 1938, and also later, the bronchial stump has not been 
closed in number of cases according to the technique described 
above. Among these cases, 37 in number, empyema developed 
in 17 instances, and bronchial fistula in 15. Eleven of the patients 
died. A detailed analysis of these cases is of no interest in this 
connection. They should be considered as a stage in the develop- 
ment of this field of surgery. 

Pleural and Jttediastinal Infection. 

When the postoperative course is uncomplicated the temperature 
sinks slowly and reaches the normal level in 7 to 10 days. The 
amount of sputum immediately decreases rapidly or ceases en- 
tirely. The exudate from the pleura diminishes quickly and drain- 
age can be withdrawn on the 4th to 10th day. 

If the temperature remains high, or if it rises again at a later 
stage, this is due, in the majority of cases, to an infection in the 
mediastinum or in the pleura, but it may also be due to pulmonary 
complications. If the amount of sputum does not decrease directly 
after the operation this is usually due to a postoperative complica- 
tion in the lung. If the complication disappears but the amount 
of sputum does not decrease, or if it increases suddenly in quantity, 
there is good reason to suspect bronchial leakage. If the pleural 
exudation does not decrease in a normal way, but is nevertheless 
sterile, an infection may be anticipated within a few days. If 
bacteria are cultivated from the pleural fluid already on the first 
or second day a primary infection of the pleura has taken place. 

In this series the pleural infection originated as a rule from an 
infection in the resected lung tissue. In two cases only was tlie 
surgical operation the cause of a primary infection of the pleura. 
The bronchial stump and the resected lung parenchyma are 
always the seat of the infection. Postoperative inflammation in 
these parts seems to be the rule. In the majority of the cases the 
infection regresses spontaneously. If the bronchial stump is well 
closed and does not perforate despite the infection in the sur- 
roundings no bronchial fistulae will occur. The conditions were 
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such in all cases in this series. When the bronchial and vessel 
stumps are isolated from one another, as is done to protect the 
vessels, the bronchial stump is buried in well vascularized tissue; 
this will also tend to counteract infection around it. 

When resection of the lung parenchyma is performed there are 
no such tissues at disposal for covering the resection surface. 
The only procedure in these cases to counteract infection is to 
dispose visible bronchial branches as well as possible and to apply 
a continuous parenchyma suture closing up the surface lightly. 
These cases should be primarily drained. There seems justification 
for wondering whether it would not be possible, as Ovebholt 
suggests, not to do any parenchymal sutures in these instances 
and, after the parenchyma has been divided as exactly as possible 
in the lobar border and any bronchial branches visible treated, to 
allow the lobe to develop freely and hope for a rapid adhesion 
of the resection surface to the wall of the pleural cavity. 


Summary. 

This investigation is based on a series of 53 severely infected 
cases of bronchiectasis from Crafoord’s clinic. 25 males and 28 
females, their ages varying between 7 and 52, average age 25 years. 

Earlier reports show the importance of careful closure of the 
bronchial stump for the purpose of preventing postoperative in- 
fections of long duration, which often cause the death of the 
patient. 

A short description of the diagnosis and of the preoperative, 
operative, and postoperative treatment is given. The bronchial 
stump is closed with 3 to 4 isolated silk sutures -f- a continuous 
catgut suture followed by invagination with silk and isolation 
from the vessels in the mediastinal tissue. 

Forty-nine patients (92.4 per cent) recovered. Four deaths 
occurred, and are described. In no case did leakage arise in the 
bronchial stump. In six cases empyema developed, caused, in 
our of the cases, by infection from resected lung surface, in 
two, from primary infection of the pleura. 

in which resection of broad parenchyma bridges 
a been done, leakage arose from the resection surface. In four 
0 t em empyema developed. All cases healed after simple drainage, 
without plastic manipulations. 
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On Liiiitis Plastica and on Sclerosing Carcinonia 
of tlie Stomacli (Carcinoma disseminatnni 
Krompeclier; Carcinoma librosiim 
Konjetzny). 

By 

KAJ K0JEL. 


Diffuse sclerosing changes of the stomach were first mentioned 
by Andral and Gruveilhier at the beginning of the last century. 

About 1860 Brinton (5) gave a thorough macroscopical de- 
scription of the sclerosis of the stomach, the most important 
characteristic of which is a considerable thickening and indura- 
tion of all the layers of the stomach wall, and suggested the term 
“linitis plastica” for this disorder. This term proved to have a 
considerable vitality, but its content has been changing in the 
course of time. 

Brinton thought that the disease was a sclerosing of a benign 
nature but, gradually, in the nineties, it was realized (4) that 
many cases of “linitis plastica” were cases of cancer. 

The problems became still more complicated, partly because a 
number of authors included in “linitis plastica” all sclerosing 
changes of the stomach, also when caused by ulcers or syphilis, 
or when they were components of a polyserositis, and partly be- 
cause the sclerotic changes of the pylorus were confused with the 
pyloric stenosis in babies and with the so-called congenital pyloric 
stenosis in adults (16, 18). 

In two pioneer works (14, 16) of 1910 and 1912 Krompecher 
drew up clear lines, stating the following division of the sclerosis 
of the stomach: 

1) Congenital benign pyloric hypertrophy. 

2) Acquired benign pyloric hypertrophy. 
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3) Acquired benign shrivelling of the entire stomacli. 

4) Acquired malignant p}doric hypertrophy. 

5) Acquired malignant shrivelling of, the, entire stomach. 

Benign Sclerosis of the Stomach. 

It must be considered established that benign scleroses which 
are not due to gastric ulcers, syphilis, or other known specific 
causes, occur, partly localized to the pars pylorica (7, 9, 11, 12, 
17, 21) and partly comprising the entire stomach (1, 13, 14, 15). 
A few authors (3), however, maintain that universal scleroses of 
the stomach are always due to cancer, and thus deny the occur- 
rence of the benign universal sclerosis of the stomach. 

On macroscopical examination (1, 9, 11, 12, 13, 14, 17, 21, 22) 
the surface of the stomach is seen to be greyish white and opaque. 
The wall is firm and hard, in some cases cartilaginous; its thick- 
ness may be increased up to ten tirdes the normal, measuring 
from 1.5 to 2 cm. The thickening especially affects the submucosa, 
to a less degree the muscularis and the serosa, and in many cases 
it does not affect the mucous membrane at all. The mucous mem- 
brane is well-defined against the submucosa and can be displaced. 
The submucosa has undergone a marked fibrous alteration and 
resembles tendinous or cicatricial tissue, ^rom the submucosa 
numerous septa pass into the muscularis, dividing it into com- 
partments and strands. The submucosa and the muscularis are 
closely connected; in some cases the border between these two 
layers is distinctly visible, in others it is blurred. In addition to 
the connective tissue prohferation of the muscularis, hypertrophy 
of its musculature is observed. 

These changes are most frequently localized to the pars pylorica 
only, in other cases they take up a larger or smaller part, or some- 
times the whole, of the stomach; still, they are always most 
marked in the pars pylorica. The delimitation in the proximal part 
is quite ill-defined; towards the duodenum, on the other hand, it is 
sharp, as the thickened pylorus projects like a portio vaginalis 
uteri into the normal duodenum. 

The histological picture (9, 11, 13, 14, 17, 22) often renders pos- 
sible the reading of the mechanism of development. At the initial 
stage an extensive oedema, in particular of the loose submucosa, 
is a conspicuous feature. The oedema is replaced by a granulation 
tissue rich in cells, which, with a constant production of fibrils^ 
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Fig. 2. Showing infiltration of the tumour in the submucosa. In the centre of the 
figure a cluster of tumour cells with no delimitation whatever from the oedematoiis 
stroma, into which the tumour cells spread diffusely. In right hand bottom corner 
ii short row of tumour cells is seen in a tissue space. The large cells upwards in 
the centre of the figure are ganglionic cells. 



Fig. 3. Showing the mucous membrane infiltrated with tumour tissue. 
displaced the glands and spread into the preformed stroma. The thickness of ttic 
mucous membrane is normal. 




Fig. 4. Sho^ving the submucosa with proliferation of granulation tissue and infiltra 
tion with tumour cells, some of wliicli are signet-ring cells. 



5. Showing infiltration of the tumour between fasciculi of the split muscularis. 
R^JEL, Liaitis PJastica and vSclerosing Carcinoma of the Stomach. 




Pig. 6. Showing the musciilaris with hyperplasia of the muscular cells, between 
which the tumour cells (most easily recognizable in centre of the figure) proliferate 

diffusely. 
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becomes increasingly poor in cells, ending at last in a hyaline 
fibrous cicatricial tissue wMch contains few cells only and wMoh 
is the characteristic element of the fully developed sclerosis of the 
stomach. 

With regard to the etiology, there is no agreement. It is prob- 
able that the sclerosis of the stomach may be due to disorders 
which, somehow or other, give rise to hyperaemia, stasis and 
oedema of the stomach wall; valvular disease, myodegeneratio cor- 
dis, insufficientia cordis, arteriosclerosis of the vessels of the 
stomach, emphysema, adhesive pleurisy, hepatic cirrhosis and 
thrombosis of the portal vein (9, 12, 14, 17, 22). In some cases the 
sclerosis of the stomach occurs as a part phenomenon in universal 
polyserositis (12), in other cases the releasing cause must be sup- 
posed to be an inflammation, either a chronic gastritis or, rarely, 
a phlegmon of the stomach (9, 12, 21, 23). Lastly, cases have been 
reported in which chronic ulcers were supposed to have produced 
sclerosis of the stomach wall outside the areas displaying the 
ulcerative changes (11, 17, 21, 23). 

The symftomatology shows nothing characteristic which may 
arouse suspicion of benign sclerosis of the stomach. In contrast 
with patients suffering from cancer of the stomach, including the 
diffuse sclerosing form, those suffering from benign sclerosis of 
the stomach have often had dyspeptic symptoms for a number 
of years before they develop symptoms of stenosis which lead to 
operation. As a rule, the roentgenologic diagnosis and the macro- 
scopical diagnosis at operation will be cancer, and only the thor- 
ough histological examination and the further course without any 
metastases can clinch the diagnosis: benign sclerosis of the 
stomach. 

The terminology is very copious. The following terms have been 
suggested to designate the sclerotic changes of the stomach: Sclero- 
stenosis, cirrhosis ventriculi, chronic hypertrophic sclerosis of the 
stomach, simple inflammatory shrivelling of the stomach, fibroma- 
tosis ventriculi, stenosing gastritis etc. This abundance of terms 
creates some uncertainty, as it may be difficult to ascertain that 
t e changes covered by the different terms are identical. And it is 
sbil more unfortunate that the term “linitis plastica” itself has 
een and is to some extent still being used to designate both the 
emgn and the malignant sclerosing changes of the stomach. 
Brinton (6) understood by “linitis plastica” a benign disorder, 
en it was realized that most of Brinton’s cases were in reality 
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cancer, the term “lirdtis plastica” came to mean sclerosing cancer 
of the stomach (4). Later, when it was understood that a minority 
of the scleroses of the stomach were of a non-cancerous nature, 
the term “linitis plastica” was again used to designate the non- 
malignant scleorsis. 

In the more recent literature the term “linitis plastica” is used 
by many authors (9, 12, 13, 17, 20, 21, 22) in the sense: benign 
sclerosis of the stomach, while others (2, 6, 7, 8, 10) by “linitis 
plastica” understand cancer. Lastly, a few authors (11) use the 
term to describe the characteristic macroscopical picture which 
is common both to the benign and to the mahgnant form of sclero- 
sis of the stomach, irrespective of the histological diagnosis. 

Owing to the confusion caused by the indiscriminate use of the 
term “linitis plastica” it would perhaps be best to avoid using it 
altogether; if it is desired to keep this term, it would be rational 
to use it only to designate the benign sclerosis of the stomach. 

Diffuse Sclerosing Carcinoma of the Stomach (Carcinoma 
(lisseniinatum fibrosum Krompecher Konjetzny). 

Cancer of the stomach may be very roughly classified (3) into 
the following two main groups: 

1) A large group in which the cancer is more or less localized, 
papillomatous, tumour-like or ulcerative, to which correspond the 
histological diagnoses of adenocarcinoma, carcinoma solidum, car- 
cinoma colloides or mixed forms. 

2) A far smaller group in which the cancerous process is dif- 
fusely spread over large areas of the stomach, ill-defined and often 
associated with a considerable sclerosing. 

On histological examination a number of cases in this group 
show a parvialveolar, colloidal or adenocarcinomatous structure; 
they are referred by Konjetzny (13) to a special group, termed 
“scirrhus ventriculi” by him. 

The rest of the diffuse, sclerosing cancers display a very char- 
acteristic histological picture, which has become known in par- 
ticular through the pioneer works by Kkompecher (15) and 
Konjetzny (12, 13). Krompecher used the term “carcinoma 
disseminatum”; Konjetzny suggested the term “carcinoma fi- 
brosum”. As will appear from the description given below on the 
basis of the literature and of the writer’s cases, this form of can- 
cer is characterized both by the “dissemination” of the cancer 
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cells and by an increased formation of connective tissue. — As it 
seems to me tliat tlie terms of both authors have the same pre- 
scriptive right, I have joined them so as to form one term “car- 
cinoma disseminatum fibrosum”. 

In spite of its comparatively rare occurrence, this form of can- 
cer has been quite thoroughly dealt with in the literature. This 
is due in particular to the protracted and comprehensive discus- 
sion as to whether the sclerotic changes were of a benign or ma- 
lignant natm'e. 

Employing quite a varied nomenclature, a great number of 
authors have corroborated and supplemented the observations 
made by KrompechEr and Konjetzny. In this very compre- 
hensive literature the macroscopical and microscopical descrip- 
tions given by the various authors differ a great deal, and it is 
obvious that some of these cases are not completely identical with 
those of Krompecher and Konjetzny, but that there has been 
a certain variation. On the other hand, the peculiarities common 
to different types of these sclerosing cancers of the stomach, and 
distinguishing them from all other forms of cancer, are so uniform 
and marked, and the mutual differences are so small, that the 
justification of collecting them in one common group is evident. 

As a rule, the macroscopical changes in carcinoma disseniinahim 
iibrosum (2, 3, 4, 7, 8, 11, 12, 13, 15, 19, 22, 6) set on in the pars 
pylorica, where they attain their greatest development. From this 
area they spread diffusely into the corpus and may at last effect 
the whole of the stomach. The delimitation is sharp at the duode- 
num, into which the thickened pylorus may project like a portio 
vaginalis. In the proximal part, the border of the pathological 
process is quite ill-defined; however, the histological changes gen- 
erally pass ^ on into the part of the stomach wall which, macro- 
scopically, is apparently unaffected. When the sclerosis and the 
thickening are pronounced in the pars pylorica, w^hich in that case 
will often assume a roundish cylindrical shape, the stomach will 
get a certain resemblance to a bottle, the so-called flask stomach 
or leather bottle stomach. — The size of the stomach varies. At 
t e early stages, some enlargement owing to pyloric stenosis and 

1 ation of the corpus can often be observed. As a rule, however, 

e stomach is diminished and shrivelled, and cases have been 

escri ed in which the size of the stomach had been reduced to 
that of a hen’s egg. 

mi oO 

e surface is often greyish opaque and displays whitish nod- 
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ules, or a streaky net-like marking, corresponding to the seat of 
cancerous infiltrations. Tke consistency shows a great increase of 
fibrous elements and may even be cartilaginoid. On the cut sur- 
face the wall is seen to be considerably thickened, in some cases 
up to twenty times the normal. The mucous membrane is often 
moderately thickened, displaying coarse, firm folds; it may be 
the seat of superficial ulcerations; callous ulcers are rarely seen. 
The submucosa is the layer that is comparatively most thickened 
and it displays marked fibrous changes. The muscularis, too, is 
thickened, partly because of hypertrophy of the musculature, 
partly because of increased connective tissue formation. The lat- 
ter may be diffuse in some cases, in others it may occur in the 
form of coarse connective tissue septa between the muscular 
fasciculi. The borders between the individual layers are, as a rule, 
strikingly distinct and conspicuous. The border between the sub- 
mucosa and the muscularis may, however, be blurred in parts. 

As will appear from this description, the macroscopical changes 
in carcinoma disseminatum fibrosum are almost identical with 
those seen in benign sclerosis of the stomach, and it must be con- 
sidered impossible to establish the differential diagnosis at the 
macroscopical examination. 

The cancer may penetrate the stomach wall and pass on to the 
adjacent organs, in particular to the colon and the mesocolon 
transversum, which thus become fixed to the stomach. 

Metastasizing to the regional lymph glands along the curvatures 
of the stomach is of frequent occurrence; but metastasizing to 
more distant parts is said to be of rarer occurrence and to appear 
during the late course of the disease; the peritoneum, the liver 
and the ovaries are particularly liable to be involved. Diffuse 
metastasizing simulating a systematic disorder has also been 
described (10). 

The histological changes in carcinoma disseminatum fibrosum (2 
3, 4, 6, 7, 8, 10, 11, 12, 13, 15, 19, 22), which in most cases show 
a very considerable and rather uniform distribution, are of the 
same type everywhere, although the intensity of the cancer m- 
filtration and the reactive fibrosis may be highly varying. 

In some cases the typical microscopical picture of carcinoma 
disseminatum fibrosum can be seen in certain parts of the stomach, 
while in other areas the cancer is of a colloidal, alveolar or ade- 
nomatous structure; in order to exclude these cases, which do not 
by definition belong to carcinoma disseminatum fibrosum, the 
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histological examination must necessarily comprise all areas of 
the changed stomach wall. 

The various authors give a somewhat different description of 
the cancer cells. Some authors mention large, bright and clear cells 
with ovoid nuclei poor in chromatin (4, 7, 8), others speak of cells 
with bright, vacuolated protoplasm, in which the vacuoles fuse 
to form a single drop which gives the mucin reaction with muci- 
carmine, and displaces the more rod-shaped nucleus, rich in 
chromatin, towards the periphery (signet-ring cells) (7, 10, 13), 
and others again describe cells as having rod-shaped nuclei rich 
in chromatin and surrounded by a scanty, ill-defined protoplasm; 
these cells bear a close resemblance to connective tissue cells (8, 15). 

The variations in the cells described might cause some hesita- 
tion in including these forms of cancer in the same group, in spite 
of their other marked points of resemblance. — However, as the 
same stomach may be seen to contain several (8), or sometimes 
all (7, 13), of the variants of tumour cell described, and as it is 
just probable that the various forms represent different stages of 
development or degeneration of the same cells (7, 13), the varia- 
tion of the cells referred to should not prevent the classification of 
these variants in one group. 

The tumour cells have lost their epithelial connection and are 
isolated, even when situated close to one another. They do not 
form well-defined cords, goblets or glandular imitations, but in- 
filtrate diffusely the host tissues, penetrating, often separately or 
sometimes in short chains of quite a few cells, into the tissue spaces 
or the lymph stream. In some cases the tumour cells are numerous 
and situated close to one another in clusters or strands, which, 
however, are always ill-defined, as a tendency to diffuse infiltra- 
tion into the surroundings can always be observed along the 
periphery of such strands. When the cells in such clusters or 
strands lose then epithelial stamp, as will often be the case, the 

picture may resemble, and be easily mistaken for, granulation 
tissue (15). 

T/ie mucous membrane may have been completely displaced by 
t e tumour tissue described, which, as a rule, is very rich in cells 
ere. The reactive changes of the mucous membrane are not ex- 
actly pronounced. 

Same authors (4, 7) give the following descrijition of the mode 
D onset of the cancer: In the superficial layer of the, often hyper- 
^op c, mucous membrane the glandular structure is normal. In 
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the deeper layers a proliferation of glandular epithelial cells takes 
place, whilst at the same time the delimitation of the glands from 
the stroma becomes blurred. The glandular tubes continue in ill- 
defined streaks and strands of epithelial cells, which at last lose 
all connections, infiltrating the stroma of the mucous membrane 
quite diffusely in its basal layer. It is considered to be a multi- 
centric, universal carcinomatous degeneration of the cells of the 
mucous membrane of autochthonous occurrence (4, 7, 10, 13). 
Others (3), however, maintain that it is a cancer of focal occur- 
rence, spreading by proliferation and infiltration in the mucous 
membrane. 

The muscularis mucosae is often thickened, ill-defined and frayed 
and in various parts displays a diffuse penetration of the tumour 
cells from the mucous membrane (4, 7). 

The process in the subniucosa and the muscularis is characterized, 
partly by the tumour infiltration mentioned above and partly by 
the reaction of the tissues to this in the form of round-cell in- 
filtration, development of granulation tissue and transformation 
of the latter into cicatricial fibrous tissue. It is striking that these 
different pictures of inflammation may occur simultaneously or, 
so to speak, mixed, so that, for example, a fibrous cicatricial tissue 
may be seen to contain strands of fresh granulation tissue. 

In many cases the tumour cells are situated in the round-cell 
infiltrates or in the granulation tissue, and are thus being masked, 
so that they are difficult to identify; this difficulty applies, of 
course, in particular to the forms of tumour cell which bear re- 
semblance to fibroblasts. 

The fibrous, often hyalinized, cicatricial tissue, poor in cells, 
which is the result of the inflammatory changes, and which deter- 
mines the sclerosis and the thickening of the stomach wall, con- 
tains, as a rule, only few tumour cells, which may be absent in 
large areas. Konjetzny (12, 13) considers this to be indicative 
of a local “spontaneous recovery” of the tumour, which, however, 
continues its growth in other areas. — The fact that the tumour 
cells may be so scanty explains why many cases of carcinoma 
disseminatum fibrosum were formerly misinterpreted as bemgn 
scleroses of the stomach, and it renders necessary a comprehensive 
and careful histological examination before malignancy can be 
excluded. 

The clinical 'picture and the course of carcinoma dxsseminatinn 
fibrosum are not dealt with to any great extent in the literature 
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whicli chiefly deals with the pathological anatomy and histo- 
logy. 

I have found 8 authors (2, i, 6, 7, 10, 11, 15, 19) who report 
more or less detailed case records, certain features of which may 
be summarily reproduced. There is a total of 25, as far as I can 
judge, unquestionable cases of carcinoma disseminatum fibrosum. 

There were 12 males with an average of 46 years at the onset 
of the symptoms and 13 females whose average age was 48 years. 

Detailed information is lacking in the case of 3 patients. 

Five of the patients were not operated on; before their first ad- 
mission to hospital they had had symptoms for 1, 5, 6, 13 and 18 
months, average 7 months; they died 2, 5, 7, 13 and 18 months, 
average 9 months, after the onset of the symptoms. 

Seventeen patients were operated on (explorative laparotomy, 
resection or gastro-enterostomy); in these patients the symptoms 
had been present before the operation for 1, 2, 3, 4, 4, 4, 4, 5, 6, 6, 
9, 9, 24, 36, 60, 96 and 132 months, average 24 months. 

Six out of these 17 patients died immediately after the opera- 
tion; 3 died respectively 12, 18 and 21 months after the operation. 
Nothing is stated about the postoperative course in the remaining 
8 cases. 


No far-reaching conclusions can be drawn on the basis of these 
figures. Still, they show that carcinoma disseminatum fibrosum 
often comparatively soon after the onset of the symptoms takes a 
lethal course, and it is at any rate not the rule — as considered 
by Konjbtzny — that this form of cancer follows a rather benign 
course for a long time before becoming fatal. 

With regard to the question as to how often sclerosing of the 
stomach is due to benign processes and how often it has been 
caused by carcinoma disseminatum fibrosum, or by other forms 
of cancer, we do not know very much. The literature on these 
changes of the stomach is almost exclusively casuistic, and the 
communications about sclerosis of the stomach caused by car- 
cinoma disseminatum fibrosum seem to outnumber the benign 
orms by far. In 58 out of 60 cases of sclerosis of the stomach re- 


ported by Reischaheb (20) the diagnosis in the histological ex- 
amination was cancer. Only 2 were possibly oases of benign 
■sclerosis of the stomach. 

In this connection it may be mentioned that no cases of benign 

sc erosis of the stomach were observed in the material reported 
below. 
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Writer’s Cases of Carcinoma disseminatum fibrosiim. 

The material originates from the Surgical Department of the 
Odense County and City Hospital and is of the period from 1922 
to 1946 inclusive. 397 cases of cancer of the stomach were diag- 
nosed in the course of this period. In 76 of these cases, resection 
and microscopical examination of the stomach were made. Of 
the remaining number of patients — of whom 151 were not ope- 
rated on, while explorative laparotomy was performed in 130 cases, 
and gastro-enterostomy in 40 cases"-— some were examined post 
mortem; in 3 of these post mortem examinations microscopy of 
the stomach was made. 

During the same period (1922 — 1945), resection of the stomach 
followed by microscopical examination of the organ was made in 
275 cases because of gastric or duodenal ulcer. 

I have re-examined all these microscopical preparations (except 
a few of the first years which have been lost) and found 14 cases 
which it proved possible to classify as carcinoma disseminatum 
fibrosum in conformity with the literature referred to in the 
preceding pages; still, with the following reservations: 

As the microscopical preparations originate from routine ex- 
aminations the object of which has just been to clinch the diag- 
nosis of cancer, sufficiently large areas of the stomach wall have 
not been examined in any of the cases, such as might have been 
desired in order to ascertain whether the cancerous process has 
everywhere been of the nature of carcinoma disseminatum fibro- 
sum. It is thus possible that some of the 14 cases may have dis- 
played the histological picture of other forms of cancer in areas 
of the stomach that were not examined, and ought thus to have 
been excluded. — It may, however, be mentioned that by far 
most of the preparations of the 14 selected cases contained strips 
of tissue of a length of several centimetres if pieced together, and 
originating from two or more different areas of the stomach.^ 

As the material has been selected on the basis of the histological 
examination, it is most natural first to mention the microscofica^ 
'picture. 

The following description of the tumour cells and the tumour 
tissue is typical of all the 14 cases. 

The appearance of the tumour cells will appear from Pig- 
which is a high magnification of an area of Fig. 2. They often dis- 
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play a highly polymorphous picture but in most of the cases 
they can be referred to, or they constitute intermediary forms be- 
tween, the following two extremes; 

1) A large cell with a large round or ovoid, vesicular nucleus, 
mostly rather poor in chromatin, often with a distinct nucleolus 
(marked 1 in Fig. 1). As a rule, the nucleus appears “naked”, 
i. e. the protoplasm of the cell cannot be observed. In some cases, 
however, the nucleus is seen to be surrounded by a quite bright 
and well-defined protoplasm. 

2) The second extreme is constituted by a small form of cell 
whose nucleus, which is far smaller than that of the former, is 
dense and rich in chromatin and displays a more varied shape, 
from round to rod-shaped, or in some cases slightly angular 
(marked 2 in Fig. 1). This form of nucleus is often seen to be sur- 
rounded by a narrow and very ill-defined rim of protoplasm; quite 
as frequently 'it appears “naked”. This type of cell may assume 
so great a resemblance with fibroblasts and fibrocytes that a 
distinction between tumour cells and connective tissue cells is 
impossible. 

That these are not two different cell types, appears from the 
fact that an uninterruped series of transition forms between the 
two extremes can be demonstrated (marked 3 in Fig. 1). I am more 
inclined to suppose that the larger cell type develops from the 
smaller one. 


Both two cell forms described above and their intermediary 
stages display the common feature that their protoplasm may be 
seen to contain mucoid elements embedded which, however, can 
only be observed in a small percentage of a given form of cell. 
The mucus is seen as well-defined round “drops” in the proto- 
plasm and stains with specific mucin-staining agents, such as 
mucicarmine. In the small cells the nucleus is often displaced to- 
wards the periphery, becomes flattened and assumes a crescent 
shape in cross sections, whilst the mucus occupies the central 
part of the cell surrounded by a narrow rim of protoplasm; in 
t is manner signet-ring cells occur (marked 4 in Fig. 1). — In the 
arger cell, on the other hand, the nucleus, as a rule, retains its 
position in the centre, whilst the mucus occupies the peripheral 
part of the protoplasm of the cell, which thus acquires a vesicular, 
y structure (marked 5 in Fig. 1). As far as both types of cell 
are concerned, the terminal stage of the deposition of mucus is that 
c ce s burst and perish, the nuclei losing their staining properties. 
33— -482266. Acta cliir. Scandhiav. Vol. XCVII. 
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The tumour tissue (Figures 2, 3, 4, 5 and 6) displays a completely 
irregular and “planless” arrangement of the tumour cells, wliich 
do not show any tendency in the direction of forming glandular 
imitations, cords or goblets. The tumour cells infiltrate the host 
tissues diffusely; employing the preformed stroma, they grow into 
the tissue spaces, the lymph and blood vessels and along the nerves. 

In some cases the tumour cells are scanty; they are then ar- 
ranged separately or in short rows in the tissue spaces (Fig. 2, 
right hand bottom corner); they appear more frequently, however, 
in clusters and strands composed of many cells (Fig. 2 in the 
centre), but in these cases, too, it is characteristic that a de limi t, a- 
tion of the tumour tissue is completely lacking, for along the 
periphery of such strands of tumour tissue the cancer cells dis- 
play a tendency to merge into the host tissues. 

In the following a description of the tumour infiltration and 
the reaction of the stomach thereto will be given for each layer 
separately on the basis of the 14 cases of the material. The fre- 
quency of each observation is stated in the parenthesis by the num- 
bers of the cases in which the observation in question was made. 

The mucous membrane (Fig. 3) was infiltrated in 12 cases (1, 2, 
3, 4, 6, 7, 8, 9, 10, 12, 13 and 14) by the tumour tissue described 
which, however, displays a considerably greater and far more 
uniform abundance in cells than in the other layers of the stomach. 
The tumour tissue spreads by infiltration in the stroma in be- 
tween the glands, causing the latter to perish gradually in the 
tumour tissue (3, 6, 8, 12). This may produce pictures which can 
be misinterpreted as a gradual transition from normal glands to 
tumour tissue; such a transition has, however, not been observed 
Avith certainty. 

The tumour tissue may spread widely in the mucous membrane, 
destroying and completely displacing the glands without changing 
the thickness and the coarser structure of the mucous membrane. 
This is probably due, partly to the fact that the muscularis mu- 
cosae offers a certain resistance to the penetration of the tumour 
tissue, and partly to the fact that the possibility of spreading in 
the loose stroma of the mucous membrane is so good that local 
thickenings and tumour-formations are not required to give room 
for the proliferating tumour tissue. 

In a few cases (3, 5 and 11) there are superficial, apparently 
benign ulcerations; their genesis and their causal relation to the 
tumour tissue are not clear. 
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The reaction of the mucous membrane to the tumour tissue is 
very slight in all cases, being confined to some round-cell infiltra- 
tion Proliferation of granulation tissue and sclerosing are not ob- 
served in the mucous membrane. o o 

The museularis mucosae displays considerable changes (1, 2, 3, 
4 6, 7, 9, 12 and 14). Its thickness is multiplied, and it is hyalin- 
ized’, split up and with more or less blurred contours. In some 
parts an infiltrative invasion and penetration of tumour cells can 
be observed, but never so massive and so extensive that the mus- 
cularis mucosae perishes completely. — It does not seem to be 
improbable that the changes of the museularis mucosae described 
represent a reaction against the tumour tissue aiming at prevent- 
ing its growth into the deeper layers. 

The submucosa is lacking in two preparations (10 and 11); in 
all the other preparations it displays the characteristic diffuse 
tumour infiltration already described (Figures 2 and 4). In two 
of the cases (4 and 6) no reactive changes can be observed. In the 
remaining 10 cases an often considerable reaction to the invading 
tumour tissue is seen. The submucosa of all ten stomachs is 


thickened in two cases (8 and 9) very considerably. In 3 cases (1, 
2 and 14) there is a considerable and extensive oedema (Fig. 2). 
In 3 preparations (1, 8 and 9) there is a marked mononuclear in- 
flammatory infiltration, and 5 cases (1, 3, 4, 8 and 9) display 
proliferation of fresh granulation tissue with an admixture of 


tumour cells (Fig. 4). Lastly, in 6 preparations (1, 2, 3, 5, 8 and 
13) there are sclerosed areas in which the submucosa is poor in 
cells and where a hyalinized connective tissue is predominant. 

The museularis (Fig. 5 and 6) is lacking in one preparation (3). 
In all the remaining cases it has been penetrated by a typical 
tumour tissue. In two cases (6 and 13) it is udthout any reactive 
c anges. In the remaining 11 cases the museularis displays a con- 
si era le thickening; this is due to an increase both of the non- 
s nated musculatiue and of the interstitial connective tissue. The 
ypertrophy manifests itself in two different forms Avhich, how- 
ever, may graduaUy pass into one another: 

) In half the number of cases (1, 4, 7, 11, 12, 14) (Fig. 5) the 

distinct, often rather 
bundles, separated by broad, most frequently 

The hu ^ sclerosed, connective tissue strands, 

shows + 1 tration is localized in particular to the latter and 
™ Me tendency to inyade the musculai bundles. 

-482266. Acta chir. Scandmuv. Vol. XCVIL 
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2) In the other half of the cases (2, 5, 8, 9 and 10) (Fig. 6) 
there is a more intimate “blending” of the proliferating fibrous 
and muscular elements, so that fasciculation is either absent or 
not very conspicuous. In these cases the infiltration of tumour 
cells is, as a rule, diffuse without any localized cellular strands. 

In the preparations of the 14 cases reported here the micro- 
scopical picture described appeared to be pure. However, it does 
not constitute any well-defined entity, as preparations of several 
stomachs, which have been left out of the material, displayed an 
admixture of tumour tissue of adenocarcinomatous, alveolar or 
colloidal structure in addition to the typical carcinoma disse- 
minatum fibrosum, so that all transitions are found from the pure 
carcinoma disseminatum fibrosum to adenocarcinoma, carcinoma 
solidum and carcinoma colloides. However, when it is intended to 
examine the relation between the histological morphe of the tu- 
mour tissue and its biological and clinical manifestations, it is 
justifiable and necessary to work with “pure” histological pic- 
tures, as in casu those of carcinoma disseminatum fibrosum; only 
it should be borne in mind that this classification is an arbitrary 
one. ' 

As will appear from the statements given above, there is a good 
correspondence between the histological picture in the 14 cases of 
my material and the description of carcinoma disseminatum fibro- 
sum given in the Literature, however, with the following two minor 
deviations: It was not possible for me to observe the gradual 
transition from normal glands to tumour tissue described in the 
literature (4, 7), or the multilocular occurrence of the tumour 
tissue in the mucous membrane (4, 7, 10, 13); moreover, in my 
material the tumour tissue seems to have been somewhat richer 
in cells, and the reactive sclerosis to have been less marked than 
corresponding to Konjetzny’s description (12, 13). 

The description of the macroscopical anatomy in the 14 cases of 
the material is based chiefly on the surgeon’s description of the 
findings at operation and of the resection preparation; a macro- 
scopical examination by the histologist has only been made as a 
rare exception. 

In the following 8 cases: 1, 2, 3, 6, 8, 9, 10 and 12 the macro- 
scopical picture is typical of carcinoma disseminatum fibrosum 
as described in the literature. 

Nos, 10 and 12 are termed “linitis plastica” without any fur- 
ther details. 
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In tlie remaining 6 patients there lias been a diffuse, ill-defined 
and, as a rule, considerable thickening and sclerosing of the stom- 
ach wall, the separate layers of which could be made out very 
distinctly in 2 cases (2 and 8). The same two cases displayed gas- 
tritis and superficial ulcerations on macroscopical examination, 
whilst a third case (1) showed a mucous membrane with strikingly 
coarse folds. — Cancerous or callous ulcers or localized tumour- 
formation did not occur among these 8 typical cases. In all the 8 
cases the changes were localized either to the pars pylorica alone 
(1, 6, 8 and 10), to the pars pylorica -f the lesser curvature (2 
and 12), to the pars pylorica the lesser curvature -f- the 
greater curvature (3), or to the lesser curvature alone (9). 

Mention is made of pyloric stenosis in two cases, both accom- 
panied by enlargement and dilatation of the stomach (3 and 8). 

Two cases (4 and 5) out of the G which could not be registered 
as typical are so defectively described that they cannot be classi- 
fied; the case records state, however, that the pathological chan- 
ges also in these cases are localized to the pars pylorica and to the 
lesser curvature. 

The remaining 4 cases (7, 11, 13 and 14) are in the case records 
termed “ulcera cancrosa”. Their macroscopical pictures have 
thus clearly differed from the one typical of carcinoma disse- 
minatum fibrosum, although in all 4 cases the microscopical pre- 
parations were typical hereof. — In particular in these 4 cases 
the want is felt of the comprehensive examination of different 
areas of the stomach which might have settled the question wheth- 
er the process occurred everywhere under the histological pic- 
ture of carcinoma disseminatum fibrosum or not. 

Macroscopically demonstrable metastases to the regional lymph 
glands occurred in Cases 4 and 6, and to the peritoneum in Case 3. 
Apart from this the case records do not contain any information 
about metastases, but in 4 cases, Nos. 2, 3, 7 and 12, it is exporessly 
mentioned that metastases to regional lymph glands — and in 3 
cases. Nos. 3, 4 and 9, that metastases to the liver — were not 

demonstrated. 

In Cases 1, 2, 6 and 9 the malignancy of the disorder was con- 
si ered doubtful at operation; in the remaining number of cases 

c nialignancy was unquestionable already at the macroscopical 

examination. 

In 6 cases Nos. 3, 5, 7, 10, 11 and 13, it was considered that the 
resection had been made through unaffected tissue; in 4 patients, 
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Nos. 2, 4, 9 and 14, the resection had to be made through macro- 
scopically cancerous tissue; in the remaining 4 cases no informa- 
tion is given as to how radical the interference was. 

The clinical 'picture in these 14 cases of carcinoma disseminatuin 
fibrosum will only be summarily dealt with, as it does not ma- 
terially differ from the well-known symptom complex characteris- 
tic of cancer of the stomach in general. 

Of the 14 patients 8 were males and 6 were females, their ages 
at operation being: 37, 38, 43, 45, 45, 48, 52, 53, 51, 55, 55, 58, 
64 and 68 years, averaging 51 years. 

In the 12 cases in which the duration of the symptoms till opera- 
tion is mentioned in the case records it was as follows: 2, 3, 3, 5, 
6, 6, 7, 12, 12, 18, 21 and 58 months, averaging 13 months. 

The frequency of the anamnestic symptoms according to the 
mention in the case records was as follows: 

Epigastric pain 

Vomiting 

including stenosis Ammiting in 

Fatigue 

Loss of weight 

Eructation 

Relief from taking a meal, nausea, anorexia, inflation, alter- 
nating obstipation and diarrhoea, each 

Obstipation 

On examination of the patients the findings were as 

Palpable tumour 

Resistance in the epigastrium 

Tenderness in the epigastrium 

Emaciation • • 

Pyloric stenosis (vomiting, stenotic peristalsis, large retention 

and characteristic X-ray findings) 

Retention in Kemp’s test meal in further 

Constantly positive benzidine reaction in the stools 

Intermittently positive benzidine reaction in the stools 

Constantly negative benzidine reaction in the stools 

Achylia in Ewald’s test meal 

Hypochylia in Ewald’s test meal 

Normochylia in E^vald’s test meal 

The hemoglobin percentages in the 12 cases examined were. 
74, 80, 90, 90, 90, 90, 94, 95, 101, 104, 115 and 123. The sedimen- 
tation rates in the 5 cases examined Avere: 15, 8, 7, 7 and 5 mm. 


10 cases 
9 » 

3 » 

9 » 

8 » 

5 » 

2 » 

1 case 

folIoAVs: 

5 cases 

2 » 

5 » 

5 » 

3 )) 

1 case 
3 cases 

3 » 

4 » 

5 » 

1 case 

2 cases 
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The roeEtgenologic findings were as follows; 

Enlarged, dilated stomach with delayed evacuation 

Delayed evacuation in another 

Defective filling due to tumour 

Narrow and rigid canalis pylori . . 

including elongation of the canalis pylori in 

Bigid area on the lesser curvature from the angulus towards 
the pylorus 


3 cases 
2 » 

2 » 

8 » 

2 » 

1 case 


In conclusion the fostoperative couTse may be briefly mentioned. 

One patient died on the day after the operation, and one died 
15 days after the operation, the latter of subdiaphragmatic ab- 
scess. 

The remaining 12 patients were discharged. 8 of them died 144, 
60, 30, 24, 23, 13, 12 and 10 months after the operation. Accord- 
ing to the statements on the death certificates, all the 8 patients 
died of the sequelae of their cancer of the stomach. 

Four patients were still alive 22, 20, 20 and 12 months after the 
operation; the last-mentioned patient has later been re-admitted 
to hospital with unquestionable relapse. 

As will appear from the case records mentioned above, it has 
not been possible to demonstrate biological or clinical peculiarities 
which distinguish carcinoma disseminatum fibrosum from other 
forms of cancer of the stomach and which might be related to the 
special histological picture. This form of cancer seems to be at 
least as malignant as the other forms of cancer of the stomach. 

It is to be hoped that at some future date we may find remedies 
against this disorder to which we axe at present almost unequal. 


Summary. 

The writer goes over the literature dealing ndth benign and 
malignant sclerosis of the stomach. The term “linitis plastica” 
has given rise to much obscurity; it is suggested not to use it, or 
to reserve it for the benign sclerosis of the stomach. With regard 
to the malignant sclerosis of the stomach, it is suggested to fuse 
Krompecher’s term, “carcinoma disseminatum” and Kon- 
JETZNY s term carcinoma fibrosum”, into one; “carcinoma disse- 
tninatum iibrosuni‘\ 

The writer reports 14 cases of carcinoma disseminatum fibro- 
sum, the histological, and to some extent also the macroscopical, 
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pictures of which, are in conformity with the description given in 
the literature. 

Microscopically, carcinoma disseminatum fibrosum is charac- 
terized by the proliferating tumour tissue and by the reaction of 
the stomach to this. 


As far as the great majority of the tumour cells are concerned, 
they can be included in, or they constitute intermediary forms 
between, the following two types: 1) A small cell with a dense, 
often rod-shaped or slightly irregular nucleus rich in chromatin, 
and 2) a larger cell with a large, round or ovoid vesicular nuc- 
leus poor in chromatin, often containing a nucleolus. 

In the protoplasm of some of these tumour cells, deposits of 
mucus can be observed — in the large cell type most frequently in 
perinuclear arrangement without displacing the nucleus, in the 
smaller cell, on the other hand, most frequently in the centre of 
the cell, displacing the nucleus towards the periphery, so that 
signet-ring cells occur. 

The tumour cells have lost their epithelial connections and are 
isolated, in some cases lying separately, in others in short rows 
and in others again in small or larger clusters or strands, but al- 
ways with a tendency to diffuse infiltration of the host tissue; 
they never display any formation of alveoli, cords or glandular 
imitations. 

The reactive changes against the tumour tissue consist in mono- 
nuclear inflammatory infiltration, formation of granulation tissue 
and in the transformation of the latter into a shrivelled, fibrous 
cicatricial tissue poor in cells. Lastly, the thickening and hyalin- 
ization observed in the muscularis mucosae must probably also 
be considered part of the reaction of the host tissue against the 
tumour infiltration. 


The macroscopical picture was typical of carcinoma disseminatum 
fibrosum in 8 cases: the wall was more or less thickened, shrivelled 
and sclerosed, in some cases with distinct borders between its in- 
dividual layers, and without localized tumour-formations or call- 
ous ulcers. In 4 cases the macroscopical findings were describee 
as cancerous ulcers, and in the remaining 2 cases the macroscopica 


description was too defective to allow of classification. 

A brief reference is made to the clinical manifestations and tie 
course of the 14 cases. The symptoms and the results of the a > 
oratory examinations do not differ from those of cancer o e 
stomach in general. — 2 patients died immediately after 
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operation. 8 patients died 144, 60, 30, 24, 13, 13, 12 and 10 months 
after the operation, all of the sequelae of their cancer of the 
stomach. 4 were still alive less than 2 years after the operation, 
but one of these patients is known to have a relapse. 
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Lumbar Disc Herniation. 

Clinical studies and late results of 374 cases of sciatica operated 
on the diagnosis or suspicion of lumbar disc herniation. 
Helsinki 1948. Pris Kr. 10: — . 

By 

WILLE WARIS. 

(Autoreferat.) 


The material comprises 374 consecutive cases of sciatic pain 
operated at the Hospital of the Finnish Red Cross in the years 
1942 — 45. 71 % of the patients were operated upon at the age of 
30 to 49 years; 71 % were men. 

History revealed that 29 % had had previous attacks of lumbago, 
21 % long-standing back pain; the duration of the sciatic pain 
varied in 45 % from 1 to 5 years; 7 women stated that their 
sciatic trouble started during pregnancy or dehvery. 

Symptomatology: The pain was bilateral in 11 %; the Lasegue 
test was positive in 90 %, on both sides in 30 %. Muscle paresis 
was present in 3 % and weakness in the dorsiflexors of the great 
toe in 10 %, thrombangiitic symptoms in 5 % and in 3 cases 
herpes-zoster eruption in the dermatomes of the affected root. 
Analyzing this material it can be stated that locah'zation of the 
lesion is possible by the aid of typical root syndromes in a number 
of cases. 

Roentgenograms are of importance chiefly for differential 
diagnosis and of little value in loealization. The myelographic 
(air myelograms) and surgical findings were similar in 68 %, 
and in 11 % the positive myelogram has been attributed to a disc 
other than that later revealed at operation. 

Operation has been considered indicated only when conservative 
treatment has been of no avail. Complete laminectomies numbered 
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64, hemilaminectomies 187, partial hemilaminectomies 123 and 
transligamentary exposures 10. The spinous processes were pre- 
served in only 11 cases. Theoretical and practical considerations 
relating to the extent of the exposure are presented. Radical 
removal of the nucleus pulposus has been performed in 151 cases 
and a “conservative” removal of only the herniated mass in 179 
cases. In 20 % of the cases two interspaces were explored. 

Surgical jindings: Disc lesions were observed in 88 %; of these 
were disc herniations causing definite root compression in 77 % 
and in 11 % a disc protrusion was the probable cause of root 
compression. The negative explorations represent 12 % of the 
whole and include 4 % of cases where the mechanical cause of 
root compression may have been due to other factors. 

Late results in 347 cases on the basis of follow-up examinations 
(length of observation time from 1 to 5 years) were as follows: 


General results: 


Completely cured 41 % 

Improved 60 % 

Unchanged 6 % 

Worse 1 % 

Eeoperated because of 
recurrences 2 % 


Working capacity 

Tully fit for work 54 % 

Working capacity reduced . 43 % 
Entirely incapacitated 3 % 

100 % 


(Minimum time of observa- 

tion 2 years). 100 % 

Radicular pain persisted: 

Slight and intermittent ... 6 % 
Constant, intense 8 % 


Back pain: 

Slight and intermittent on exertion 

Moderate or severe on exertion 

Back pain and insufficiency even when at rest 


24 % 
32 % 
10 % 


66 % 


t eserves notice that the incidence of low back pain was 
g er t an before the operation. No statistically reliable conclu- 
sions can be drawn as regards the effect of the extent of the ex- 
posure on the back pain. The late results of different authors 
•seem to show a considerable uniformity. 

Disappearance of the neurological symptoms. As late as 3 

io i- ^ operation one-half of the changes of ankle 

r ’s s 1 persisted. Muscle paresis had returned to normal in over 
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one half of the cases. Atrophy had generally disappeared from the 
limbs. Cramp at night was reported by 19 %; in 14 cases the 
patients had suffered intensely from this symptom for over three 
years after the operation. The thrombangiitic symptoms which 
20 patients had had before the operation were considerably 
reheved or even disappeared completely. 

A true recurrence at the same interspace and on the same side 
was not twice, once a herniation at the same level but on the 
opposite side, and once at the next interspace. In 7 cases reoperated 
because of recurring pain, no herruation was found, but all showed 
dense dural and radicular adhesions, which were obviously re- 
sponsible for the symptoms. In 7 cases a recurrence was suspected 
but treated conservatively. Kadical removal of the nucleus 
pulposus seems to give no additional guarantee against a possible 
recurrence of the herniation or recurrence of the sciatic pain due 
to cicatticial adhesions. Also in recurrences at the same interspace 
a considerable part of the protuberance impinging on the root 
consisted of scar tissue. 
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From the Surgical Department of the “Karolinska Sjukhuset”. 

Stockholm. 

(Chief: Professor JOHN HeLLSTrQm, M, D.) 


Neurinoma in tlie Gastro-Intestinal Tract.^ 

By 

JOHAN CEDERMARK f- 


Neurinomas in tiie gastro-intestinal tract are not of particularly 
infrequent occurrence; tliey present cliaracteristic features whicli 
it is very important to know in order that an effective treatment 
may he instituted in due time. As some cases of this type have 
come under the author’s observation at the “Karolinska sjukhu- 
set”, Stockholm, and as, moreover, several Swedish authors 
(Bager, Hedlund, Lagergren, Nordlander, Sjovall) have 
devoted special attention to these tumours it is my hope that an 
account of our experiences may be of some interest. 


Incidence. 


During the last decades several instances of gastric neurinomas 
have been reported. Gosset, Bertrand & Loevy presented al- 
ready in 1924 in a larger account 66 cases of mostly benign gastric 
tumours, which proved to be neurinomas. The fact that Lager- 
RRen has been able to collect 14 cases from SAvedish hospitals in 
the last decade and that in the “Karolinska sjukhuset” there have 


‘Read before the “International College of Surgeons”, October 1947. 

I • of the late Johak Gbdermark to publish this work, which 

\ las^in the Acta chit. Scand. Peeling that no finer tribute could be 
wp T Cedermabk’s memory than tho publication of his own words, 

It is m ^ RmTz, and Erik IlosiiK, have decided to fulfil his wish, 

tions rin ^kat, on the basis of manuscripts, notes, and personal communioa- 

subject, we have succeeded in giving this paper 
onlxr tovm which Johan Cedermark himself would have given it, 

lost in absence of some pictorial material which, unfortunately, was 

lyce Canyon disaster and which we have not been able to reproduce 
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been two cases since 1940, seems to suggest that they are not so 
very rare after all. 

Tumours in the small intestine upon the whole are compara- 
tively rare. Morrison, e. g., on an autopsy material of 13,139 
found 21 cases of tumours with this localization, 13 of which were 
benign, and 8 malignant; the former included adenomas and 
neurinomas, etc., while in the latter group there were four cases of 
carcinoma and four of sarcoma. Among 31,331 autopsies the 
Swede Sjovall observed 70 cases of neurinoma or neurofibroma 
in various parts of the body, including three gastric neurinomas 
and two neurinomas in the small intestine. Collins from the 
period 1929 — 1941 collected 18 cases of neurinomas in the small 
intestine. Only some few cases have been published of tumours 
located in the caecum and the rectum. As compared to this 
highly infrequent location, neurinomas in the small intestine seem 
to be relatively common; since 1940 we have observed three 
cases of neurinoma in the small intestine at the “Karohnska 
sjukhuset”. In this connection should be mentioned that in the 
same period we have only had two cases of carcinoma in the small 
intestine. In addition, from other parts of Sweden six cases of 
neurinomas in the small intestine have been published in approxi- 
mately the same period. Fig. 1 shows the distribution of a number 
of gastro-intestinal neurinomas according to Stout. 


Terminology. 

The classification, pathologically, of these tumours has often 
presented great difficulties. In the literature the neurinoma ^ 
a name which was introduced by Verocay in 1910 — or alh'ed 
tumours are described under such names as argentaffinoma. 
Schwannoma, neurolemmoma, plexiform sarcoma, fusosarcoma, 
etc. — For this reason it may be suspected that several cases of 
neurinoma have been passed by other names. Antoni (1920), 
Stout (1935), a. o. have given most valuable contributions to set 
right the concepts in this domain. 

Pathology. 

These gastro-intestinal tumours are considered to have derived 
from Auerbach’s plexus or from the submucous plexus. ic 
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tumour is expansive in growtli and most frequently well marked 
out. It may develop in tke submucosa, displacing the lumen, or 
ill the subserosa towards the peritoneal cavity. The larger tumours 
are generally coarsely lobated, surrounded by a thick connective- 
tissue capsule. They may be firm or soft in consistency. The cut 
surface often presents haemorrhagic areas, cyst-formations, or 
necroses. 

j\Iicroscopic examination reveals a typical picture as far as the 
differentiated tumours are concerned. The elongated nuclei of 
the cell bundles are often arranged in bands resembling palisades 
or whirls. A more or less clearly fibrillar structure is seen in the 
plasma between the nuclei. The neurinomas often show a so- 
called micropolycystic degeneration. As these foci of degeneration 
increase in size and become confluent greater cavities are gradually 
formed in the tumour; finally, o'ne big cavity of destruction may 
result. This destruction of tumour tissue explains two characteris- 
tic comphcations in neurinomas in the gastro-intestinal tract, 
viz. infection, and particularly, iteral haemorrhages. If the de- 
generative cavity in the tumour arises close to the mucous mem- 
brane, a perforation with a consequent haemorrhage and, in some 
cases, infection will often result. If the tumour, as is more rarely 
the case, develops in the subserosa and perforates, a peritonitis 
will arise. As intestinal tumours upon the whole, the neurinomas 
may produce an ileus. 


Symptomatology. 

In tables 1 and 2 the author attempted to present the most 
important features of the symptomatology and diagnostics of the 
neurinomas in the stomach and the small intestine. 

Of the gastric neurinomas 14 are taken from Lagergren’s case 
reports. Furthermore, two of my own cases from the “Karolinska 
sjukhuset” have been added (table 1). 

As is evident from the table the medical history often extends 
over several years. The most predominant symptoms have been 
anorexia, heartburn, acid eructations, nausea and, especially, 
gas nc aemorrhages in the form of sanguinary vomit or melaena, 
0 en accompanied by a considerable anaemia. X-ray examination 
as generally revealed the diagnosis to be that of a tumour. The 
mca agnosis has often been stated as a benign or malignant 
mour, without any further specification of the type. In three 
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Tab. 1. 

Neurinoma in the Stomach. 


Classification of Lagekgren’s cases and 2 of the author’s (15 and 16). 



Length 
of case 
history 
in years 

Chief symptom 





~ • 

p 

Ano- 

rexia 

Melae- 
na or 
haemat- 
emesis 

Anae- 
mia 
Hb % 

X. 

ray 

Preopera- 
tive diag- 
nosis 

Operation 

Besults 

Special features 

1 


V 

+ 

38 

+ j 

cancer , 

resection 

cured 


2 

? 

+ 

— 

— 

+ 

cancer? 

resection 

cured 


3 

? 

+ 

9 

i 

9 


ulcer 

resection 

cured 

Found by 
chance during 
op. for duo- 
denal ulcer 

4 

3 

+ 

+ 

22 

+ 

cancer? 

resection 

cured 


5 

2 

— 

+ 

14 

+ 

neurinoma 

excision 

cured 


6 

9 

— 

+ 

? 

+ 

neurinoma 

resection 

cured 


7 

1 


+ 

1 

? 

+ 

? 

enuclea- 

tion 

cured 


8 

1 

+ 

+ 

? 

+ 

cancer 

resection 

cured 


9 

v= 

— 

+ 

? 

+ 

neurinoma 

resection 

cured 


10 

Several 

+ 

+ 

? 

+ 

ulcer 

resection 

cured 


11 

2 

+ 

+ 

36 

+ 

tumour 

excision 

cured 


12 

6 

— 

! 

37 

— 

anaemia 

no opera- 
tion 

died of 
anaemia 

Found at post 
mortem 

13 

10 

+ 

+ 

50 

— 

anaemia 

extirpation 

cured 


14 

2 weeks 

+ 


40 

1 

[ + 

1 

tumour 

resection 

died 

Peritonitis after 
insufficiency 
of suture 

15 

1 

+ 

— 

— 

+ 

tumour 

extirpation 

cured 


16 1 

20 

+ 

9 


+ 

tumour 

resection 

cured 

1 


cases, however, the surgeon was already in advance famihar with 
the clinical symptoms and appearance of the neurinoma, for 
which reason it was possible for him to establish a diagnosis of 
neurinoma preoperatively with a great probability (cases 5, 6, 
and 9). 

The neurinomas in the cases reported have only occurred in 
adults (aged from 40 to 82), and the incidence has been the same 
in both sexes. The tumours have varied in size from a cherry to an 
orange. 

To the neurinomas in the small intestine the author has devoted 
a quite particular attention; in addition to three cases from the 
“Karolinska sjukhuset” which have been mentioned by the 
writer in the Swedish Surgical Society, I have, in table 2, reported 
a further case from Vanersborg Hospital (No. 4), which has not 
been published previously, and, moreover, six previously re- 
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Tab. 2. 

Neurinoma in ihe email intestine, 4 of the author s cases and 7 others from 

Swedish hospitals. . 


Cases No. 1, 2, 3, 4 — Cedeemark; No. 5 — Hedlund; No. 6, 7 — Bagek; No. 8 — 
Nordlandeb; No. 9, 10, 11 — Sjovall. 


— 


Chief s^’TQptom 







Length 
of case 
history 









p 

Ano- 

Melae- 
na or 

Anae- 

x- 

ray 

Preopera- 
tive diag- 
nosis 

Operation 

Results 

Special features 


in years 

rexia 

liaemat- 

emesis 

Hb% 






1 

13 

4- 

+ 

55 


Cancer coli 

resection 

died 6 

2 operations for 





1 

’ 

1 




months 

after 

ulcers 









opera- 
tion in 










meta- 

stases 


2 

7 

-f 

+ 

34 


melacna 

explora- 










tory 

laparo- 




8 



45 



tomy 

(twice) 



3 



+ 

— 

inoperable 

resection 

cured 








pancrea- 
tic tu- 










mour 




4 

— 

1 

— 

— 

— ' 

? 

extirpa- 

cured 

Pound at ileus 




+ 

33 



tion 


operation 

5 

3 

— 

— , 

tumour in 

! resection 

cured 

6 


i 



! 

small in- 
testine 




7 

+ 1 

+ 

13 


melaena 

gastric re- 

died 

Pound at aut- 

7 

6 

^ ^ 

-f 

40 

j 

pernicious 

section 
■ resection 

cured 

opsy 

8 






anaemia 




2 

+ i 

+ 

35 

: _ ^ 

ileus 

: resection 

died af- 

Autopsy; 



1 

j 


1 




ter ope- 

malignant de- 

9 

11 days 

perf 

toi 

. peri- 
litis 

9 

— 

peritonitis 

' resection 

ration 

cured 

generation 

Died 3 years la- 
ter with meta- 

10 

9 


+ j 

+ 1 

[ 

— 

palpable 

resection 

cured 

stases 

Incomplete ve- 

11 

9 



j 


tumour 



port 


_ 1 



» 

» 

» 

Incomplete re- 



‘ 







port 1 


ported Swedish cases. These 11 cases have been tabulated according 
to the same principles as the gastric neurinomas (Table 2). 

Remarkable of these cases is a case history extending over 
many years before the right diagnosis and suitable therapeutic 
procedure are reached. Occasional uncharacteristic digestional 
disturbances may occur, but the most striking feature is a trouble- 
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some periodical melaena causing a considerable anaemia. It bas 
in no case been possible to make tbe diagnosis by means of X-ray 
examination, despite tbe fact that an examination of tbe passage 
was performed in most of tbe cases. Not until tbe tumour became 
palpable tbe diagnosis bas been suspected (cases 1, 3, 10, and 11), 
In many cases tbe diagnosis and tbe tberapeutical procedure bave 
been instituted too late (cases 1, 2, 6, 8, and 9), even tbougb tbe 
case bistory bad extended over many years in some of them 
(Nos. 1, 2, 6, and 8). Only in one case (No. 5, Hedltjnd) an ex- 
ploratory laparotomy was performed on account of a melaena 
wbicb bad given rise to suspicion of a bleeding tumour in tbe small 
intestine. 

In one case (No. 6) tbe tumour was only revealed at autopsy, 
in spite of tbe fact that a gastric resection bad been performed 
previously because it was suspected that tbe haemorrhage originated 
from tbe stomach. In one of tbe author’s cases (No. 1) tbe stomach 
had been operated upon twice previously, without light having 
been thrown upon tbe cause of tbe haemorrhage. 

No more than in tbe gastric neurinomas does tbe distribution 
by sex and age seem to show anything of special interest. Tbe 
size of tbe tumours bas varied between a hazelnut, in a tumour 
wbicb was disclosed incidentally (case No. 4), and one slightly 
bigger than a child’s bead, a tumour wbicb showed malignant 
degeneration (No. 1). 

It should be emphasized that gastro-intestinal neurinomas, 
clinically, roentgenologically, as well as pathologically, bave been 
mistaken for myomas (case 16, table 1). 


Case Reports 

of tbe four cases of neurinomas in tbe small intestine wbicb came 
under the author’s observation. 

Case 1. A male, b. 1889, who in 1930 bad a melaena. He was operated 
upon in 1931 with a gastro-enterostomy on a suspicion of gastric ulcer. 
Later hospitalized several times for gastric trouble and severe anaemia. 
In 1937 be was admitted to another hospital with a haemoglobin 
percentage of 35. X-ray examination showed a rapid emptying of tbe 
stomach. Reoperation was performed, with removal of the gastro- 
enterostomy. Later hospitalized again several times, inter alia in 1941, 
when x-ray examination of the stomach and colon was^ negative. No 
resistances were felt. After this he suffered from rumbling in the ah- 
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domen. In 1942 lie himself began to feel an abdominal tumour wbicli 
grew rapidly. 

On October 2nd, 1942, be was admitted to the surgical department of 
the »Karolinska sjukhuset»; the diagnosis was cancer of the colon with 
metastases. 



Fig. I. Distribution of a number of gastro-intestinal neurinomas. 

{Stout: Am. J. of Cancer, 24, 1935, p. 753.) 

On admission he presents a rather movable, firm, somewhat nodular, 
slightly tender tumour the size of a child’s head, in the right upper 
part of the abdomen. Haemoglobin 60 %; red blood corpuscles 4.0 
mill. Sedimentation rate 6 mm/h. Faeces: Weber’s test negative. 
X-ray examination (October 12th) shows the tumour, which contains 
calcifications and seems to be of a nodular appearance, to be situated 
medial to the ascending colon. There is a pathologic distention of the 
small intestine. October 19th, 1942, an operation is performed (by the 
author); considerable adhesions persist from the previous operation. 
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A nodular tumour slightly larger than a child’s head, partly soft tissue 
resembling cerebral tissue, partly firmer, with numerous vessels, pre- 
sents itself. By successive delivery it proves to derive from a wide 
loop on the upper part of the jejunum; a resection of the jejunum is 
performed. After removal of the tumour numerous similar smaller 
tumours are revealed at the mesenteric root. They are removed to the 
greatest extent possible, but the author feels that radical removal is 



Fig. 2. Extirpated dnodenal neurinoma. 
(Author’s ohservation, Case 3, Table 2.) 


impossible. Pathological examination (Henschen and Retjterwall) 
shows a tumour very rich in cells, made up of spindle-shaped elements. 
Here and there polymorphism, oedema and necrosis are met with, as 
well as areas poorer in cells, with a distinct connective-tissue stroma. 
The nuclei here present a slight resemblance to palisade formation. 
In one place the tumour infiltrates and destroys the muscularis mucosae. 

Diagnosis: malignant neurinoma (also called neurilemmoma) with 
metastases in the tissue removed higher up in the mesentery. No lymph 
gland tissue is found here. 

November 6th two skin tumours on the back are extirpated. By 
microscopic diagnosis they prove to be structureless lipomas resem- 
bling neurofibromas. 

He was discharged December 1st with the wounds healed and without 
symptoms subjectively. In the spring of 1943 there was a relapse of the 
tumour, with ascites and emaciation. He died later in 1943. 

Case 2 . A male, b. 1914. In 1939 he had indigestion and melaena. 
He was admitted to the hospital as a gastric ulcer was suspected. No 
resistances could be felt in the abdomen. He had melaena, and the 


neurinoma in the 6ASTRO-INTESTINAL TRACT, 


481 


liaemoglobin percentage was 34. X-ray examination of tlie stomacli and 
the duodenum was essentially negative. He was first treated in the 
medical department, but later transferred to the surgical department 
on an uncertain diagnosis. An exploratory laparotomy is performed 
on September 7th, 1944. The stomach and the duodenum show normal 
conditions; on closer examination a tumour the size of a tangerine and 
surrounded by large vessels is revealed on the posterior wall of the 
descending part of the duodenum. A radical operation is attempted 



Fig. 3. Schematic drawing of a neurinoma in the duodenum. 

(Author’s observation, Case 3, Table 2.) 

without success; the surgery has to be confined to taking a biopsy. The 
postoperative course is uneventful. 

Pathological examination (Eeuterwall) reveals a neurinoma 
rich in cells, in some places with nuclei arranged like palisades. Some 
nuclear polymorphism, occasionally with hyperchromatism, and some 
few mitoses. The tumour is partly surrounded by coarsely lamellated 
tissue. This connective tissue is in some places infiltrated and de- 
stroyed by the tumour. There are no symptoms to support a diagnosis 
of sarcoma in the strict sense of that word, but the specimens suggest 
a local malignancy. Diagnosis: Neurinomous tissue, rich in cells, partly 
with so-called local malignancy. 

November 10th, 1945, he was admitted to the medical department of 
the »Karolinska sjukhuset» for permanent melaena. The haemoglobin 
percentage was 45, the sedimentation rate 61 mm/h. The liver could be 
palpated 3 fingerbreadths below the costal margin. He was given X-ray 
treatment. February 21st, 1946, he was transferred to the surgical 
department for reoperation. A new exploratory laparotomy was per- 
formed (John Hellstrom). In the hilus of the liver and the liver 
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proper some rounded larger and smaller tumours -were found. Through 
the duodenum a diffuse nodular tumour, ■which had clearly given rise 
to metastases, could be felt. He "was discharged from the hospital 
March 2nd, in comparatively good general condition. He died in Julv 
194:7. 

Case 3. A female, b. in 1893. In 1938 she suffered from anaemia and 
fatigue. Since 1944 she has had stitches and tenderness in the right 
part of the abdomen. From February 1946 she has suffered from faint- 
ing fits, vomiting and eructations. The haemoglobin percentage -was 
45. A tumour the size of an orange could be palpated in the right part 
of the epigastrium. X-ray examination (February 26th, 1946) revealed 
no changes in the stomach and duodenum, the diagnosis -was a pan- 
creatic tumour. March 4th, 1946, an exploratory laparotomy was per- 
formed, but as the tumour was considered to be an inoperable pan- 
creatic neoplasm further surgery was desisted from. 

She was admitted to the )>Karolinska sjukhuset», surgical department. 
May 29th, 1946. A comparatively firm resistance the size of a fist is 
palpated in the right part of the epigastrium. The haemoglobin per- 
centage is 60. X-ray examination reveals a dislocation by a retro- 
peritoneal tumour of the descending part of the duodenum in a curve 
anteriorly and somewhat to the left. There are no signs of growth 
of -the tumour into the duodenum. 

By operation June 20th, 1946, (by the author) a retroperitoneal 
tumour, slightly larger than a fist, located posterior to the duodenum 
presents itself. Over the tumour there are numerous dilated vessels. 
By lateral division of the peritoneum a comparatively well defined 
tumour is revealed which can be pared from the surrounding soft tissues 
until it presents itself to be intimately connected with the descending 
part of the duodenum, for a stretch of 4 cm. involving more than half 
of the circumference. A portion of the descending part of the duodenum 
is resected with the tumour (Fig. 2). A mesenteric gland the size of a 
finger tip, close to be tumour, is removed. The specimen shows the 
duodenal lumen to be connected ■with the interior necrotic part of the 
tumour by a deep crater. (Fig. 3, schematic drawing.) 

Pathological examination shows a typical neurinoma which originally 
seems to have been derived from the muscularis, after the partial 
destruetion of which it has reached the muscularis mucosae and the 
luminal mucous membrane, here presenting a deep necrosis and granula- 
tion tissue. There are no signs of malignancy but areas suspected of 
destructive growth. The removed gland presents hyperplasia but no 
symptoms of tumour gro'wth. Diagnosis: Neurinoma. 

Case 4. A male, b. in 1906. He was operated upon in Vanersborg 
Hospital for ileus due to a Meckel’s diverticulum. At the same time a 
tumour the size of a hazelnut was incidentally discovered in the je- 
junum. The tumour is removed. It is a typical, well defined neuri- 
noma, which so far has not had the time to give symptoms.^ The micro- 
scopical specimen gives, however, suspicion of destructive growtli. 
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Discussion. 

The author’s first three cases have had a protracted course. 
In the first case the diagnosis is only made after 13 years, in the 
second case after 5 years and in the third after 8 years. There is 
reason to believe that the first case has started as a benign neurino- 
ma which has later become malignant and given rise to metastases. 
The same holds good for the second case. This is a striking fact, 
as neurinomas generally are benign and are reported in the 
literature to metastasize but very rarely. In the third case the 
tumour is clearly still benign but has, by its necrotic tendency, 
given rise to severe clinical symptoms. The fourth case has not 
yet had the time to give any symptoms. 

In other cases reported in the literature of neurinomas of the 
small intestine, benign as well as malignant, the symptoms from 
the tumour, apart from melaena, must be ascribed to a peri- 
tonitis due to a perforation from the necrotic cavity to the peri- 
toneum, as in one of Sjovall’s cases (No. 9), or to an ileus caused 
by the tumour, as in Nobdlander’s case (No. 8). 

The symptoms, consequently, are most frequently caused by 
iteral haemorrhages in cases of gastric neurinomas as well as neuri- 
nomas in the small intestine. When the tumour is located in the 
stomach the diagnosis can most frequently be made by means of 
X-ray, which has not so far at any rate been able to establish any 
diagnosis in cases of neurinomas in the small intestine. In such 
cases of occult melaena an exploratory laparotomy is the only 
way to display the diagnosis. 

Even if a gastric neurinoma or a neurinoma in the small in- 
testine is benign, it may give rise to fatal complications, as haemor- 
rhage with resultant anaemia, to peritonitis or ileus, or a neuri- 
noma which is originally benign may become malignant. 

A favourable prognosis may generally be expected by removal 
of the tumour through extirpation or resection at a sufficiently 
early stage of the disease. 


Summary. 

An account is given of the incidence, pathology and clinical 
symptoms of the neurinomas in the stomach and the small in- 
testine, based on a material comprising two cases of gastric 
35 — ■^/822GG. Ada chir, Scandinav. VoI.XCVII, 
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neurinoma observed by tbe author, and fourteen from other 
Swedish hospitals; further, four neurinomas of the small intestine 
and six from other Swedish hospitals. Pathologically the tumours 
are described as having derived from Auerbach’s plexus or the 
submucous plexus. In the chnical account the long duration of the 
disease is emphasized as well as the haemorrhages, especially in 
the form of melaena which may give rise to a considerable an- 
aemia. An X-ray examination may be an aid in the diagnosis of a 
gastric neurinoma but has in none of the cases of neurinomas in 
the small intestine been of any help. The tumours may give fatal 
comphcations, as severe anaemia, peritonitis and malignant 
development. The treatment is surgery which, when instituted 
early, may give a good prognosis. 
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all of the cases known to the author is presented as well as a short 
epicrisis of the present case. 

23- Year-Old Female. Dairy-Slwp Employee. 

The patient on 1.16. 1942 came to the author for advice for acute 
fever with swelling of the groins. 

Anamnesis: Dry pleurisy 11 years earlier. Chest X-ray 2 years after 
the pleurisy not remarkable. In connection with her employment at the 
dairy shop Mantoux 1 mg negative, 12. 21. 1940 (Dr. B. Sundlof, 
Glefle). Menses regular with a duration of 6 days and an interval of 28 
days. Last menses 12.31.1941. Genital discharge of several years 
standing. Aggravated since the beginning of December. Has had inter- 
course twice in her life, on 11. 22. and 12. 13. 1941, both times with 
the same man. 

The patient has been ill since 1. 5. 1942 with headache and fever 
which on 1. 8. was 39° C, on 1. 15. 37.9° — 38.2° C, and on 1. 16. 38“ C. 
Initially she had a slightly sore throat, later stiffness at the back of 
the neck and an increasing swelling in both groins, the latter aching 
relatively little. There was a hacking cough. 

Status. 1. 16. 1942: General condition good. Well nourished. Flushed 
and feverish. Temp. 38.2° C. Heart: 0. Lungs: 0. Abdomen: 0. Local 
examination: in the right groin above Poupart’s ligament corresponding 
to the lower portion of the inguinal canal a lymphadenitis the size of a 
hen’s egg was observed. In the same site on the left side there was a 
lymphadenitis the size of a walnut. These were both rather tender. No 
unquestionable fluctuation was established and the overlying skin was 
normal. Marked intertriginous eczema around the vulva and anus. 
Vaginal examination: uterus could not be defined; no resistance pal- 
pable in the true pelvis. The examination was rendered very difficult by 
pain localized by the patient to introitus vaginae. Speculum examina- 
tion: vagina fiercely red, with an abundant thin yellow secretion. Portio 
not remarkable. Clear mucus in the external orifice of the cervix. Pos- 
teriorly in the hymenal ring an unhealed lesion (unhealed laceration?). 
Smears from cervix and the urethra: 0 gonococci. From the vagina: 
streptococci. 

Diagnosis: Intertrigo in the ano-genital region acute colpitis -|- 
acute lymphadenitis of the bilateral inguinal region. 

Treatment: External washings with a weak solution of potassium 
permanganate + dialon powder. Sulfonamide 0.5 g. x 6 . Bed-rest. 
Temp. 1. 17.: 36.0°— 38.1° C, 1. 18.: 37.5°— 37.7° C, 1. 19.: 37°— 37.i“C. 
At examination 1. 20.: afebrile, adenites decreased in size, intertrigo 
nearly cured. Speculum examination: ulceration in hymenal ring not 
healed. Vagina still fiercely red. Vagina painted with 3 per cent 
hydrogen peroxide, 5 per cent lapis solution, and normolactol. 

At examination 1.23.: afebrile, intertrigo healed. Speculum ex- 
amination: posteriorly in the hymenal ring an irregular ulcer the size 
of a pea, right edge rather undermined, base of the lesion rather soft. 
Ho edema in the labium majus. Vaginal smears: streptococci. 
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Wlien seen 1. 29. the patient reported that since 1. 28. she had had 
tender nodes on the leg. Status 1.29.: on both lower legs, especially 
the left, rather raised, round, bluish-red tender infiltrations about 2 V 2 
cm in diameter. Intertrigo healed. Pirquet: vesicle about V-j^ cm in 
diameter surrounded by a red zone 1 cm wide. 

Chest: 0. 

Temp, between 2.1. — 2.13.: morning temp. max. 37.4° C, evening, 
temp. max. 37 . 7 ° C, from 2. 10. entirely normal. 

X-ray examination 2. 2. 1942: “lungs: thorax bilaterally equal in 
size. Absence of mediastinal shift. Diaphragm and sinus not remark- 
able. No changes observed in the hilar region, pulmonary fields or 
pleurae.” (Dr. Stig Lindholm, X-ray Department, Central Hospital, 
Gefle.) 

2. 6.: Afebrile, felt stiff in the joints. S. E. 23 mm. Ulceration in 
hymenal ring unchanged. Vagina not remarkable. In the right groin a 
fluctuating gland, rather larger than a walnut was observed under 
bluish-red skin; in the left groin a similar gland the size of a hazel-nut. 
Puncture of right adenitis: 1 cc. of tbc-like pus. Smear: methylene blue 
stain: abundant pus cells. 0 bacteria. Specimen of pus sent to the bac- 
terial laboratory of the Sahlgren Hospital, Gothenburg, for guinea-pig 
inoculation. Report 2. 11.: “pus from inguinal gland. Direct preparation: 
abundant tubercle bacilli.” (Dr. A. Wassen, Gothenburg.) This report 
was later supplemented by the statement that the pus from the in- 
guinal gland was found on culture to contain tubercle bacilli of human 

type- 

In view of the above facts the author now considered it justifiable 
to change the diagnosis made 1.16. to primary tuberculosis (tuber- 
culous ulcer of the hymenal region -}- bilateral tuberculous lymphaden- 
itis of the inguinal region -f- erythema nodosum). This diagnosis was 
strongly substantiated by information from the records of the male 
from the surgical department of the Central Hospital, Gefle. 

During the period 2. 13. to 3. 14. repeated punctures of the adenitis. 
S. R. 2. 21.: 26; 3. 7.: 28. Discomfort in articulations at first persistent, 
but after treatment with 1 g. of sodium salicylate x 3 this cleared up 
entirely by 3. 14. On 2. 21. the sore in the posterior of the hymenal 
ring the size of a navy bean, with undermined edges and a rather in- 
durated base. 

3. 21.: Incision and curettage of the right adenitis. 4. 9.: X-ray treat- 
ment of the adenites initiated. 4. 23. a triangular ulceration the size 
of a grain of rice found in the posterior midline of the hymenal ring. 
Application for admission to the Coast Sanatorium was made, but the 
patient was not accepted. 6. 7.: S. R. 13. 6. 2. she felt very well sub- 
jectively; the adenites were in satisfactory regression. 9.7. the hymenal 
lesion had the same appearance as 4. 23. The left adenitis was the size 
of a navy bean. The right adenitis was again curetted. 7. 15. 1942: 
X-ray examination of the lungs at the Central Dispensary in Sandviken 
showed nothing remarkable. 9.4. the inguinal adenitis was about the 
same as 7. 9.; a rightsided fistula Avas curetted. The general condition 
was very good. Rrom 7. 14. the patient was at Avork full-time. 10. 23. 
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tlie ulcer in the vulva was about the same as previously, while the 
fistula in the right groin had contracted satisfactorily. The left groin 
was unchanged. 

The author now did not see the patient until 4. 13., 1943. She had 
then had a stitch in the right side on respiration since about 4. 8. On 
4. 9. she had a temperature of 39.1° C. 4. 11.: afebrile, 4. 12.: 38° C 
4.13.: 36.9° C. 

Status: General condition very good. Chest: 0 dulness, retraction on 
right side, respiratory sounds normal. In right groin 2 small fistulas, 
in left groin an indurated non-tender adenitis, easily movable, the size 
of a hazel-nut. S. E. 38 mm. 

X-ray examination: 3. 15. 1943: “right-sided small pleural exudate of 
serous type. Supraclavicularly on the right side small flecks of suspici- 
ous appearance; otherwise no pulmonary foci demonstrable. On the left 
side no obvious changes. Diagnosis: “right-sided exudative pleuritis” 
(Dr. S. Arnell, Central Hospital, Gefle.) 

The patient was at first referred to the medical service of the Central 
Hospital, Gefle, and thence to the Jonas Selggren Sanatorium, Gefle, 
where she was treated from 4. 30. to 8. 13. 1943 (Kecord No. 53/43). 

Diagnosis: Bight-sided exudative pleurisy + tuberculosis of the in- 
troitus vaginae + tuberculosis of the inguinal lymph-glands. 

Anamnesis: Had felt well all winter and spring. About 4.8. onset of 
fever and a stitch in the right side. Admission to the medical department 
of the Central Hospital, Gefle, 1 week after onset. Puncture gave nega- 
tive findings. She had a temperature of 39° C, soon subsiding to 37° — 
37.5° C. Slight cough. 0 expectoration. 0 hemoptysis. 

Stahis: General condition good. Lungs: diminished action of right 
lung. Local examination: a non-tender gland the size of a hazel-nut ob- 
served in the left groin and a similar gland and small scar in the right 
groin. In the posterior margin of the introitus was found a small ulcer 
with a sticky coating. 

X-ray examination upon admission: right diaphragm raised. Sinus 
region adherent. A slight, streaky density, probably pleural in origin, 
observed in I 2. Left side 0. 

0 tubercle bacilli in repeated examination of sputum, stomach wash- 
ings -j- culture upon admission and discharge. S. K. on admission 12; 
discharge 5. X-ray examination on discharge: status quo. 

6. 10.: Incision of right groin. 

6. 30.: Primary ulceration healed. Persisting secretion from the 
lymphadenitis in the left groin. 

7. 29.: Slight secretion. 8. 10.: open fistula with secretion still in left 
groin. Glands small, non-tender, firm, twice the size of a bean. 

9.1. 1943: The patient was again seen; the right groin was healed 
without deep infiltration. On the left side there was a small fistula, 
absence of infiltrations. The lesion in the hymenal ring was healed. 
Speculum examination: not remarkable. S. E. 11 mm. 

The patient had not yet begun to work when the author was called 
in 10. 17., because of the onset, 2 days earlier, of a stitch in the left 
side of the chest. The patient exhibited symptoms of left-sided exuda- 
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tive pleurisy and was referred to tlie Jonas Selggren Sanatorium, Gefle, 
where she was treated from 10. 19. 1943 to 4. 15. 1944 (Record Nr. 
121/43). 

Diagnosis: Left-sided exudative pleurisy -f sequelae of right-sided 
pleurisy + tuberculosis of the inguinal lymph-glands -f tuberculous 
osteochondritis of the left fifth rib. 

From the anamnesis: Acute onset 10. 16. with stitch in left side. Temp. 

39° C. 

Status: General condition rather poor, tired, some dyspnea. Pulse 
rate 130. Lungs; decreased respiratory sounds, although distinguishable 
at the left apex, and dulness. 

X-raij examination 10. 19.: Right sinus region filled; otherwise noth- 
ing definite on the right side. Below left C 4 diffuse veiling, increasing 
towards the base. Diaphragm not visualized, nothing definite in the 
parenchyma. Thoracocentesis 500 cc. 

0 tubercle bacilli in culture on admission and discharge. S. R. on 
admission 35; discharge 10 mm. 11.20.; no fistulae in groin. The pa- 
tient reported tenderness for some time over the sternum. A tense in- 
duration felt at the insertion of C 5 at the left side of the sternum. 2. 12.: 
incision of tumor at hospital. Abundant thick pus. Diagnosis; tuber- 
culous osteochondritis. 3. 2. 1944: well. Ulceration in vaginal introitus 
healed and covered with normal mucosa. Ro palpable glands in the 
right groin. A couple of pea sized glands in the left groin. Ulceration 
over cost. V now only about the size of a penny, with slight secretion. 

X-ray examination 4. 15.: No visible parenchymal changes. Right 
sinus adherent. Thin veiling above the raised left diaphragm. Other- 
wise nothing remarkable. 

6. 16. Small ulceration remaining over the costae. No palpable glands 
in groin. Patient permitted to work. 

10. 5. Persistent small fistula with scanty secretion. 

2.27. 1945. Patient at work in shoe-shop. Pistula on chest healed. 
S. R. 9 mm. 

5. 31. Patient well since last examination but the fistula on her chest 
opened about a week before. Working full time. S. R. 10 mm. 

Source of Injection. 23-year-oI(l Travelling Salesman. 

11.30.1940 left-sided epididymectomy for left-sided tuberculous 
epididymitis. 6.11.1941 right-sided nephrectoiRy for tuberculosis of 
the kidneys. Tubercle bacilli established in urine 5. 19. and 5. 23., 1941. 
Guinea-pig test of urine from the left ureter positive for tuberculosis, 
human type bacilli. Cystoscopy 5. 16. 1941 showed changes of the blad- 
der which were suspected to be tuberculous in nature. 2. 16. 1942 
tubercle bacilli again established in the urine and guinea-pig test of 
urine 2. 6. 1943 positive for tuberculosis, human type. All reports 
derived from the records of the surgical department, the Central Hos- 
pital, Gefle (Record Nos; 2031/40, 932/41, 81/43, 385/44). 

Thus it was hereby fully established that at the close of 1941 the 
man in question had urinary tract tuberculosis with tubercle bacilli of 
human type in his urine. 



490 


OLOP NILSON. 


Table 

Primary venereal genita I 


No. 

Age 

Symptoms 

Period of Incub, 

Disease of Source of 
Infection 

1 

20 yrs. 

Ulceration post, in 
hymen + lymph- 
adenit. supp. in- 
guin. bil. 

Appr. 6 weeks prior 
to adenitis. 

Orchitis & epididy- 
mitis tbc. 

2 

22 yrs. 

Ulceration at orifice 
of left Barthol. 
gl. + lymph, cas- 
eos. ing. 

3 — 4 weeks prior to 
adenitis. 

Tbc. ren. et ureter. 
Nephrectomy -f ure- 
terolithotomy 8^/2 
months prior to in- 
fect. coitus. 

3 

23 yrs. 

i 

Ulceration post, in 
hymen + lymph - 1 
aden. supp. ing. 
Eryth. nodosum, 
Bil. exudat. pleur- I 
isy. Osteochondrit. 
tbc, ^ 

Either 44 or 23 days 
prior to onset. 67 
or 36 days prior 
to eryth. nod. Ap- 
pr. 16 months & | 
23 months prior 
to pleurisies. Ap- ; 
pr. 2 years prior 
to osteochondritis. 

Epididymit. tbc, dxt. 
Tbc. ren. bil. Cys- 
titis tbc? Epididym- 
ectomy dxt. + 
nephrectomy dxt. 
prior to infect, coi- 
tus. 

4 

28 yrs. 

1 

Ulceration post, in 
vulva (hymen) 

with indurated 

base + lymph- 
adenit. ing. bil. ca- 
seosa. 

1 Appr. 1 month prior 
to fever and aden- 
itis. 

1 

1 

Tuberculous osteitis in 
right ankle + pros- 
tatitis + spermato- 
cystit. tbc. dxt. 


Epi crisis. 

Of especial interest are the site of the primary lesion in the 
hymenal laceration, its tenderness, and also the induration of the 
base of the lesion at a later stage, which might give rise to dif- 
ficulties in differentiation between tuberculosis, luetic primary 
effect, and cancer, as was also pointed out in works by Bruus- 
GAARD and Strand on tuberculous primary lesions in the genital 
organs. 

The exact interval between the infecting coitus and the appear- 
ance of the symptoms in the female — • the incubation period of 
the tuberculous disease — may be given as 44 days or 23 days, 
dependent on the occasion on which the infection was transmitted. 
Between inoculation and the appearance of the erythema nodo- 
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I. 


tuberculosis in the fanale. 


Tubercle Bacilli 

Prognosis 

Remarks 

Authors 

Date of Ob- j 
servation j 

In adenit. of female. 
In urine of male. 

Regression. 

Deflor. in 
conn, with 
coitus. 

Chevalier, 

Kaplan & 

OniNSTEIN. 

1 

Oct. 1936. j 

i 

i 

In female’s adenitis 
& ulceration. 
Guinea-pig test of 
male’s urine pos. 
for tubercle ba- 
cilli. 

Recovery af- 
ter appr. 2 
years. 

Beflor. in 

conn, with 
infect, 
coitus. 

Heller- 

STROIvr. 

Dec. 1936. ! 

! 

( 

In adenitis of female. 
In male’s urine be- 
fore and after coi- 
tus. 

Complica- 
tions: cf. 

symptoms. 
Recovery 
after SVs 
years. 

Deflor, in 

i conn, with 

1 coitus. 

i 

Kilson. 

i 

1 

Jan. 1942. | 
i 

j 

1 

1 

1 

P. A. B, on female’s 
adenitis: T. B. C. 
Guinea-pig test: of 
female’s urine: 
Neg.; of male’s 
urine after coitus: 
Pos. 

Regression. 

Deflor, at in- 
fect. coitus. 

Schmid. 

1939 

1 


sum there was an interval of 67 or 36 days. After about 1 year 
and 3 months the right-sided pleurisy set in, after about 1 year 
and 11 months the left-sided pleurisy, and after about 2 years 
the osteochondritis. 

It is pointed out that the pleurisies appeared without any sign 
whatsoever of pulnxonary or hilar gland tuberculosis. 

From the point of view of Swedish tuberculosis treatment it is 
remarkable that this woman was not a case that could be received 
at the Coast Sanatorium for treatment of her primary tuberculosis, 
a treatment which perhaps might have improved her prospects of 
avoiding the complications that later occurred. (Ljunggren has 
also called attention in a study to the fact that urinary tract 
tuberculosis is not received for after-treatment at coastal sana- 
toriums either, as is to be desired.) 
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Table 


Pseudofrimary venereal genital 


No. 

Age 

Symptoms 

Period of Incub. 

Disease of Source of 
Infection 

1 

21 yrs. 

Ulceratiou post, in 
hymen + lymph- j 
adenit. supp. bil. 

! 

1 

3 — 4 weeks prior to 
adenitis. j 

i 

Epididymit. the. bil. 
‘'Castration” on left 
side appr. 2 months 
prior to first coitus. 


Table 


Primary venereal genital 


No. 

Age 

Symptoms 

Period of Incub. 

Disease of Source 
of Infection 

1 

i 40 yrs. 

Ulcer in sulcus co- 
ronarius + ade- 
nitis in groin. 

At least 3 weeks 
prior to adenitis. 

Tbo of left kidney 

1 and ureter. 


TKe ■woman would have been protected from this tuberculous 
infection involving such protracted illness and incapacity for ■work 
if the man in question had had knowledge of the contagious nature 
of his urinary tract tuberculosis and of the necessity of using a 
condom in order to prevent the spread of infection. The author 
has not been able to find mention in the literature of this pos- 
sibility of avoiding infection from urinary tract tuberculosis. 

It appears from the tables that all oases of infection trans- 
mitted to females are such that the infection has with certainty 
been inoculated into the hymenal lesion that occurred at deflora- 
tion. It therefore appears as though female tuberculin-negati^ve 
virgins especially were susceptible to tuberculous infection via 
this route. 

It does not seem improbable, as pointed out by Helleestrom, 
that primary tuberculosis, venereally transmitted, is less uncom- 
mon than ordinarily believed. Clear cases of this type are perhaps 
rare owing to the difficulties of diagnosing a lesion located higher 
up in the female genital tract and thus connected with intra- 
abdominal lymph-glands. With the diminished tuberculosis mor- 
bidity in Sweden the prospects of reaching adulthood without 
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ir. 

tuberculosis in the jemale. 


Tubercle bacilli 

Prognosis 

Remarks 

Author 

Date of Ob- 
servation 

In adenites of fe- 
male. 

Guinea-pig test of 
male’s urine pos. 
2 weeks prior to ! 
castration. 

Recovery af- 
ter 14 
months. 

1 

Deflor. in 
conn, with 
coitus. 1 

1 

Rochat. 

9 

i 

j 


III. 

tuberculosis in the male. 


Tubercle Bacilli 

Prognosis 

Author 

Date of observ. 

In male’s adenitis. 

P. A. D. of his ulcer: TBC. 

TBC Bacilli in female’s urine after 
coitus. 

Regression. 

Strand. 

1943 


previously having been infected with tuberculosis are greater, 
with a consequently augmented risk of infection by this route. 
Also, the possibility of a superimposed infection in an individual 
already infected can not be excluded, although is it not easy here 
either definitely to establish that the genital tuberculosis was 
transmitted venereally. That this does occur, however, may be 
indicated by the case of Eochat. 

In the Swedish literature Ljunggren has pointed out the rel- 
atively common incidence of urinary tract tuberculosis so local- 
ized that it cannot be treated with radical surgical intervention, 
i. c. in the prostata and the seminal vesicles. He calls attention 
to the great risk of recidivation and the high late mortality in 
tuberculous epididymitis, and also to the fact that about 76 % 
of the patients with the latter disease have concomitant tuber- 
culosis of the prostata and the seminal vesicles, while among the 
remaining 25 per cent a number have tuberculosis in the rest of 
their urinary tract. It is therefore strongly emphasized that it 
should be the physicians duty in every case of urinary tract tuber- 
culosis to recommend the use of condoms as a prophylactic 
measure against the dissemination of infection by this route. 
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Summary. 

On Primary Genital Tuberculosis as Venereal Disease. 

In the present paper 3 cases from the literature and a personal 
case of primary tuberculosis in the vulva inoculated from a male 
subject with urinary tract tuberculosis are described. In all of 
the cases inoculation occurred in the hymenal laceration at inter- 
course. One case with inoculation from a female with urinary 
tract tuberculosis to the male genitals under similar conditions 
is also described. A number of diagnostic and social aspects are 
discussed. Such cases are possibly not so infrequent as is gener- 
ally believed, due to diagnostic difficulties. They also suggest the 
possibility of tuberculous superinfection especially in the female 
genitals, although here definite proof of the incidence of fresh 
infection and of its source in the urinary tract tuberculosis of the 
partner can never be given. The possibility of avoiding such tu- 
berculous contamination by the employment of condoms is poin- 
ted out. 
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From the Rudolph Bergh, Hospital, Copenhagen. 
(Chief: Aa. Kristjahsen, M. D.) 


Tetanus Following Burns. 

Eeport of a Fatal Case in Spite of Prophylactic Antitoxin 
and Penicillin Treatment during tlie Period of Incubation. 

With a Few Statistical Remarks on the Estimation 
of the Prognosis in Tetanus. 

By 

AXEL PERDRUP. 


Tetanus is rarely seen following burns. Among 527 cases of 
tetanus in Denmark during peacetime (5) only two were caused 
by burns. Moreover, tetanus seldom occurs in patients who 
receive prophylactic antitoxin after the trauma, and furthermore 
it is uncommon for tetanus to appear in such cases after a brief 
period of incubation. In Denmark during the decade 1932 — 41 a 
total of 16 instances of tetanus were observed in patients who 
had received prophylactic serum. Of them only four had an in- 
cubation period of less than 12 days (5). 

Clostridium tetani is affected by penicillin. Penicillin treat- 
ment is ordinarily recommended for contaminated wounds, int. 
al. as a prophylaxis against anaerobic infections. Penicilhn does 
not destroy tetanus toxin and penicillin does not have a con- 
vincing effect on a manifest tetanus (Lewis 1946). 

At the Rudolph Bergh Hospital in Copenhagen prophylactic 
tetanus antitoxin (3,000 A. U.) is given immediately to all con- 
taminated burns and to all major burns. In addition, tetanus 
vaccine (toxoid) is administered in all cases likely to require 
subsequent transplantation. The injection of the vaccine is re- 
peated on the 14th and 28th day. Moreover, all patients ex- 
hibiting contaminated burns or major burns are treated with 
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penicillin, 100,000 units 3 times daily. The reason why this pro- 
phylactic vaccine treatment is given in spite of the rare occur- 
rence of tetanus following burns is that in 1947 a patient (a 
child) was lost from tetanus in connection with transplantation 
performed about 1 month after a severe burn. The patient had 
received tetanus serum on admission. (Asbo Hansen.) 


Case Eeport. 

Male, aged 25. Hospitalized on May 25, 1948. Burning alcohol had 
set fire on his clothes, and he rolled on the ground in order to put it 
out. Hereby he acquired burns of the third degree of the main part 
of both lower limbs and most of the right upper limb. Hospitalized 
immediately and treated with compressing bandages over sulfonamide 
ointment. On admission tetanus antitoxin, 3,000 A. U., was administered 
subcutaneously and tetanus toxoid, 1 ccm. also subcutaneously, but 
in two different injections. From the first day to the last he received 
penicillin, 100,000 units every 8 hours. 

As regards the burn itself, the course was normal and the prognosis 
would presumably have been favourable, if tetanus had not super- 
vened. 

Exactly 10 days after the accident the patient complained of in- 
ability to open his mouth and rigidity of the neck. He was immediately 
given serum, 10,000 units subcutaneously and tetanus toxoid, 1 ccm. 
During the following night he was restless, sweated profusely and could 
only swallow drop by drop. Twenty-four hours after the onset of the 
trismus he was only able to open his mouth up to 1 cm. between the 
front teeth and exhibited rigidity of the abdominal muscles. Intra- 
muscular administration of serum, 20,000 units, intramuscular mag- 
nesium sulfate, 20 per cent., as required, and an ordinary quiet regimen. 
Nevertheless, a typical attack of generalized tetanus supervened ex- 
actly 48 hours after the first symptom of tetanus. 

In spite of ample magnesium sulfate, barbifen, and morphine the 
convulsions grew steadily more frequent, and about once every hour 
there was an attack of generalized reflex spasms attended with marked 
dyspnea and cyanosis. 

We realized that the case would be hopeless treated by the ordinary 
measures and therefore asked Dr. E. Trier Morch, the anaesthetist, to 
institute treatment with curare. This phase of the treatment will be 
reported by him in a separate paper. 

In spite of all efforts the patient died 4 days after the onset of teta- 
nus. Autopsy showed severe hyperemia in the lungs, edema and 
atelectasis, particularly in the upper lobes. Other pathologic changes 
were not found in the organs. Toxigenic Cl. tetani were not demon- 
strable on examination of some pieces of the burnt skin (The State 
Serum Institute). 
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Working with this material the writer succeeded in demon- 
strating two factors, both relevant, numerical and therefore com- 
parable criteria of the intensity of the disease. 

One is the period of incubation. The period of incubation means 
the time elapsing from the accident until the first symptom of 
tetanus. Table 1 shows the relation between period of incubation 
and lethality. 


Table 1. 

Number of Patients and Lethality in Relation to the Various Periods of 

Incubation. 

(Not including patients who had received prophylactic serum.) 


Period of 

Number 


incubation. 

of Deaths Letnaiity 

days 

patients 

/o 

3 

... 5 

1 

20 

4 

... 7 

6 

85.8 

5 

... 12 

11 

91.8 

6 

... 28 

16 

57.1 

7 

... 32 

19 

59.5 

8 

... 51 

21 

41.2 

9 

... 23 

11 

47.8 

10 

... 33 

8 

24.2 

11 

... 18 

4 

22.2 

12 

... 28 

8 

28.6 

13 

... 15 

4 

26.6 

14 

... 32 

5 

15.6 

15 

0 

1 

20.0 

16 

... 31 

0 


17 

... 3 

0 


18 

... 1 

1 


19 

... 1 

37 0' 

1 6 16.7 

20 

5 

0 

1 

21 

... 20 

5 


> 21 

... 4, 

0. 


unknown 

... 175 

63 

36.0 

< 8 

... 3 

2 


<10 

... 1 

1 


>10 

... 3 

1 


>14 

... 1 

0 


Total 

... 509 

188 

37.0 


A more perspicuous view of the relation between lethality and 
period of incubation is afforded by Diagram 1. 

The other factor is the so-called period of onset, originally 
defined by Cole as expressing the rate at which the disease pas- 
ses from one stage to another. According to Cole’s definition the 
period of onset means the time elapsing from the first symptom 
of tetanus until the first reflex spasm is observed, i. e. between 
two easily recognizable symptoms. Table 2 sets out the relation 
between the period of onset (measured in 24-hour periods) and 
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Graphic representation of Table 1. 


the lethality. A’^period of onset of oo means that reflex spasms 
have'" not been observed or reported in the original case reports. 

Table 2. 

Number of Patients and Lethality in Relation to the Various Periods of 

Onset. 


Pcriod"of 
onset, in 

Number 

of 

Deaths 

Lctiiality 

24-hours 

patients 


/o 

ab.l 0.25 

12 

9 

75 

» 0.5O 

11 

10 

91 

» 0.75 

5 

5 

100 

» 1.0 

29 

24 

82.7 

» 1.5 

19 

13 

68.3 

» 2.0 

33 

17 

51.5 

» 2.5 

31 

14 

45.2 

» 3.0 

27 

10 

37.1 

}> 3.5 

7 

2 

28.0 

.) 4 

50 

17 

34.0 

» 5 

23 

6 

2G.1 

» 6 

24 

7 

29.2 

.) 7 

9 

1 

11.1 

» 8 

13 

1 

7.7 

» 9 

1 

0 

— 

i> 10 

10 

0 

O.o 

» 14 

1 

0 

— 

<2 

4 

3 


> 2 

2 

1 


<3 

2 

2 


> 3 

7 

0 


OO 

177 

39 

22.0 

unknown 

30 

IG 

53.4 


Total 527 197 


For the sake of perspicuity a graphic representation of Table 2 
is given in Diagram 2. 

36 — i8226G. Acta cliir. Scandinav. Vol. XCVII. 
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UET°/o 



Per. of onset, days. 

' Diagram 2. 

Relation between Period of Onset and Lethality. (Graphic representation of 

Table 2.) 

Next it was investigated whether it might he possible to find 
a numerical collective term for period of incubation and period 
of onset, as there ought to be a distinct relationship between it 
and the course of the disease. Seeing that period of incubation 
and period of onset are two cons.ecutive phases of the disease 
and that the lethahty has proved to decline upon increase in 
both phases, it would appear natural that the sum total of these 
two periods was suitable for this end. 

However, empirically the product of the period of incubation 
and the period of onset proved to be more practical. 

Table 3 sets out the distribution of the material with regard 
to the product 1*0^ as well as the lethality in relation to the 
different values of this product. 


Table 3. 


Product of period 
of incubation and 
period of onset. 

I-O 

Number 

of 

patients 

Peaths 

Lethality 

0/ 

/o 

0— 5 

23 

21 

91.4 

6—10 

20 

15 

75.0 

11— 20 

35 

24 

68.6 

21— 30 

32 

13 

40.6 

31— 40 

22 

8 

36.4 

41— 50 

17 

4 

23.5 

51—100 

26 

2 

7.7 

>100 

11 

0 

0.0 

Total 

186 

87 

46.7 


^ 1 = period of incubation. 
0 = period of onset. 
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Eroin Table 3 and Diagram 3 it will be seen bow the letbabty 
falls from about 90 per cent at an I • 0 of 0—5 to 0 at an I • 0 > 50. 

In cases where both period of incubation and period of onset 
are known, the product I • 0 appears to be a good expression of 
the prognosis and consequently also of the intensity of the dis- 
ease. Patients with a period of onset == oo are not included in 
this calculation. 



Graphic Representation of Table 3 Showing the Relation Between the Product 
I ' 0 and the Various Percentages of Lctlinlity. (Not including the patients who 
had received prophylactic scrum.) 

In the case under discussion the period of incubation was 10 
days and the period of onset 2 days. According to Table 3 and 
Diagram 3 I * 0 = 20 indicates a rather serious prognosis. 

If all workers reporting the results of treatment of tetanus 
would state the period of incubation and period of onset, it 
would be possible to obtain valuable collected statistics and to 
arrive at a rational evaluation of the effect of new forms of treat- 
ment. In the absence of comparable criteria of the intensity of 
the disease, a real evaluation of the effect of new methods of 
treatment is practically impossible. 

Summary. 

A report is given of a fatal case of tetanus following burns. 
On the day of the accident the patient had received both serum 
and vaccine, and the burns were treated with penicillin from the 
first day. The effect of the prophylactic measures is discussed. 
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The period of incubation and the period of onset are dealt with 
as relevant, comparable, numerical criteria of the intensity of 
the disease. 
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From the State Hospital, Copenhagen: Out Patient Surgical Service 
(Chief: Professor ERIK HusPELDT, M. D.) and Department of 
Radiology (Chief: Professor Flemminu M0LLER, M. D.) 


Lniiatoiiialacia.^ 

By 

FREDERIK THERKELSEN and KJELD ANDERSEN. 


The interest which still attaches to liuiatomalacia (Kien- 
bock’s disease) is mainly due to two reasons. In the first place 
its pathogenesis still presents many problems in spite of the 
great efforts made in the course of time to throw a light upon 
its mysteries, and in the second place there does not yet exist a 
treatment which can be said to affect the disease favorably with 
a fair amount of certainty. 

Before proceeding to report their own investigations the writers 
will briefly review the theories advanced about the pathogenesis 
of this disease as well as earlier investigations into its morbid 
anatomy and treatment. 

Pathogenesis: 

Lunatomalacia is often classified with the grouj) of asejjtic 
bone necroses (Axhausen), because it is one of a number of 
localized, aseptic bone diseases which possess certain common 
clinical and roentgenologic signs. It must, however, be admitted 
— prior to further ijathogenetic cojitemplations — that lunato- 
malacia at any rate occupies an exceptional position (Jaroschy, 
Schneider, 0stergaard-Christensen), if it does belong to the 
group at all, as it is most commonly met with after bone growth 
is completed, unlike all other tyjies of aseptic bone necrosis. In 

* The part on tlio pathogenesis was rend, in an abbreviated form, before tho 
meeting of the Danish Ortliopcdic Society on January IG, 19dS — and tlie part 
ra prognosis and treatment, also in an abbreviated form, before tho meeting of tho 
Danish Society of Surgeons on JIarcli 13, 1948. 
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addition, other types exhibit a marked tendency to spontaneous 
healing which is comparatively rare in lunatomalacia. 

Briefly, the main theories are as follows: 

1) Kienbock is of opinion that a contusion or distortion involving 
impairment of ligaments and thereby also interference with the blood 
supply results in necrosis of the bone giving the characteristic picture. 

2) Muller maintains that because of its exposed position below the 
radial articular surface, the semilunar — due to frequent traumas — 
becomes the seat of a hitherto unknown morbid process which gradu- 
ally develops into the well-known picture of lunatomalacia. 

3) According to AxhausEn it is a question of necrosis resulting 
from embolic processes. 

4) Hirsch explains the conditions as a result of a fracture caused 
by a single trauma. The subsequent characteristic course should then 
be due to the formation of a false joint (Kappis). 

Although the theory of fracture has many supporters (Destot, 
Konjetzny, Cordes, H. Mdllbr, J. Jensen) we still lack the 
demonstration of a pure fracture- developing into lunatomalacia. 
Fabricius-Muller who in his paper from 1919 considered the reason 
to be a primary fracture, has now abandoned this view. According to 
ScHiNZ, Baensch & Friedl’s textbook the disease is interpretable 
as a pathologic compression fracture resulting from a bone necrosis 
of unknown etiology, and it is added that if trauma is of any significance 
it must be a case of chronic traumas sustained in the course of a long 
time. 

StAhl, however, reports that he has demonstrated unquestionable 
compression fracture (otherwise normal bone) in 4 cases. 

5) A certain constitutional factor would appear likely in view of the 
not uncommon occurrence of bilateral involvement. RingstEd’s cases of 
bilateral lunate malacia in two brothers would indicate a hereditary 
predisposition. 

6) Among other presumed causes there are streptococci (Phemister, 
Braunschweig & Day) as well as vitamin and hormone insufficiency 
(Schneider). 

By now it is on the whole generally agreed that Kienbock’s 
theory is untenable, int. al. because dislocation of the semilunar 
is not followed by malacia (Jaroschy, Wette, Cordes) except 
in extremely rare cases (Cave has published one which he con- 
siders to be the only one reported). It is also considered to have 
been proved that Axhausen’s interpretation does not either ex- 
plain the origin of the condition, as numerous anastomoses at 
any rate rule out major infarctions {int. al. Kappis). Moreover, 
it is quite incomprehensible that the semilunar should be the only 
carpal bone where an embolus should become impacted. 

There is a growing tendency to interpret the disease as being 
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of traumatic origin, mainly because it lias been recognized that 
the semilunar is particularly exposed to pressure in the direction 
of the long axis of the arm and that the condition is definitely 
most common in manual workers (especially in those working 
with pneumatic tools (Rostock, Wette, Tillmann) of the most 
active age. The fact that the semilunar bone may in certain cases 
be particularly exposed has been shown by Hulten, investiga- 
ting the relation between the position of the distal articular sur- 
faces of the radius and ulna. He has found that in cases affected 
with lunatomalacia the radial joint surface is more frequently 
distal to that of the ulna than in normal subjects.^ 

The next question to be considered is whether the traumatic 
action causing the disease is a single trauma resulting in fracture 
of a healthy bone or whether it is a case of repeated traumas 
gradually producing a kind of brittleness of the bone and slow 
disintegration. 

Pathology: 

The pathologic findings in lunatomalacia arc of the utmost 
importance to the understanding of its pathogenesis. According 
to the studies reported so far, the changes found may be of 
traumatic origin, whereas nothing appears to indicate the pres- 
ence of specific bone diseases (Cordes, Huhne, Konjetzny). 

Prognosis and Treatment: 

On the whole the prognosis is considered unfavorable (int. al. 
Weil) and accordingly the methods of treatment are numerous. 

Conservative Treatment: 

Originally cases in the early stages were treated with im- 
mobilization and in addition extension on the middle finger 
(Rinsterer, Hirsch), but gradually the conservative treatment 
has been limited to plaster bandage for a varying length of time. 
This is probably still the most common method of treatment, 
especially in the early stages (Jaroschy, Hirsch, Honkanen). 

* HuLTiiN calls the cases in which the radial joint surface is more distal than 
tho ono ‘‘minus variants”, thoso in which both surfaces are on the same 

Jevel zero variants”, and thoso in which tho ulnar joint surface is more distal 
plus variants”. 
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Operative Treatment. 

Excision of the semilunar is recommended by several workers 
(Baum, Jaroschy, Kappis, Partsch, Bentzon, Pabricius-Moller, 
Ringsted, Tarp). Most workers first try tbe conservative treat- 
ment; a few others, including Faust, regard the condition to be com- 
pletely refractory to conservative measures and therefore advise ex- 
cision even in the early stages. Bohler — ■ who also doubts the value 
of conservative treatment — ■ advises definitely against operation. 

Among other surgical procedures there are excochleation of 
the semilunar hone (Waller, Muller) sometimes followed by a 
filling of the resulting defect with plaster of Paris (Nordmann) 
— • drilling of the lunate (Konjetzny) perhaps combined with in- 
troduction of a bony graft into the semilunar (Schneider) — 
chiselling of the dorsal cortical plate ( "Konjetzny’s operation”) 
which also is recommended by Schipporeit — and operations 
upon the sympathetic nervous system (Leriche). It applies to all 
these methods that the numbers involved are too small and that 
sufficient follow-up work is lacking. 

The main therapeutic measures are still immobilization in 
plaster of Paris and excision, and the investigations made so far 
seem insufficient to decide which method is the best one or 
whether any of them is at all capable of improving the results. 

A method introduced during recent years is Hulten’s short- 
ening of the radius intended as a causal treatment reducing the 
pressure of the radial joint surface on the semilunar and thereby 
giving a greater chance of healing. Because of the drawbacks of 
shortening of the radius whieh does not seldom lead to a bending 
of the bone, Persson performs a prolongation of the ulna Avhich, 
however, sometimes results in the formation of a false joint. The 
results appear to be promising, but as yet the number of cases 
is too small. 


Writers’ Investigations. 

The writers set themselves the task of: 

1) Trying to contribute to throwing a light on the patho- 
genesis of the malacia^ of the semilunar bone by means of a roent- 
genologic material. 

* The term “malacia” is used throughout this paper. It is used as a collective 
term for all the roentgen changes in the lunatum belonging to this condition, even 
if they are represented more or less by fractures. It does not, however, include 
superficial chipping off of bone, if the bone otherwise looks perfectly normal. 
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2) Investigating tlie prognosis on tlic basis of follow-up studies 
compared with the roentgen findings. 

The material is derived from the Out Patient Surgical Service 
and the Surgical Departments of the State Hospital as well as 
from the Orthopedic Hospital, Copenhagen, covering the 10-year 
period 1934 — 43. In addition, it includes a few cases from the 
material of the Directorate of Accident Insurance from the 
same period.^ A few cases about whom details were lacking have 
been left out of account. Moreover, the material only comprises 
cases in which the roentgenograms were accessible or the roentgen 
report characteristic. 

The material comprises 109 cases of malacia occurring in 107 
patients, and the follow-up 92 cases among 90 patients. In 61 
cases roentgenograms have been obtained, either in Copenhagen 
or from the provincial towns. The follow-up was conducted by 
the writers personally, although a certain number of patients 
from distant parts of the country only sent replies to question- 
naires. 

Pathogenesis: When the material is regarded as a whole, it 
strikes one at once that the great majority of the patients are 
manual workers (98 of 107). This might of course be attributed 
to the possibility that the Out Patient Service were mainly at- 
tended by manual workers. Still, Stahl, who like many others 
found a perceptible predominance of manual workers in his ma- 
terial of malacia has demonstrated that while 97 per cent, of 
these patients had manual work only 85 per cent, of all the pa- 
tients attending the Orthopedic Clinic in Lund, Sweden, were en- 
gaged in manual work. Such a calculation could not be made in 
our material, as it is derived from different places. 

Only 26 of the patients of our material were females and only 
•31 of the cases were left-sided. 

There was a history of a fairly unquestionable trauma in 42 
cases (38 per cent.), a comparatively large percentage in relation 
to other materials. By way of comparison it may be stated that 
in a corresponding material of fractures of the carpal scaphoid — 
which we also studied — ■ there was a history of definite trauma 
in 118 of 120 cases (98 per cent). In the latter material it was 
also as a rule a question of more severe traumas. 

' To tho Chief Surgeons of the Departments of Surgery, State Hospital and 
of the Orthopedic Hospital as -well as the Directorate of Aceident Insuraneo our 
thanks are due for permission to ■\rork with tho material. 
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A further study of the radiograms available reveals the follow- 
ing: 

Like Hulten and Persson we have divided the cases according 
to level differences, (Table 5 b. 1st column.) 

This revealed more minus variants (42 per cent) than in a 
normal material [e. g. Joeck had 9.4 % in his normal material 
but 63.9 % in his material of Kienbock’s malacia), Hulten has 
17 minus variants (73.8 %) among 23 cases. 

In cases of zero and plus variants the change in shape presents 
itself in the form of a rather uniform decrease in height of the 
entire bone with a considerable increase in breadth in the an- 
tero-posterior view. In cases of minus variants, on the other hand, 
the lowest part of the semilunar is usually the one covered by 
the radius. Accordingly, the nature of the deformity of the lu- 
natum will in most cases be sufficient to decide whether it is a 
question of a minus, zero or plus variant (See Figs. 1, 2, 3). The 
increase in breadth is nearly the same in the various types. 

The structural changes afford an extremely motley picture, 
even in the first roentgenograms. There are variations from 
thin, condensed lines resembling the sequels of compression frac- 
tures in a slightly patchy bone to marked changes with major 
or minor areas of translucency and others of density, as if the 
bone had broken into numerous fragments (Fig. 3 and 9). In 
other cases the structure is of a peculiar, irregular, "shaggy”, 
vacuolized appearance (Fig. 12 a). Moreover, there may be a 
marked horizontal stratification. 

In addition to the structure resembling compression fracture 
there may often be vertical fractures which usually are of an an- 
tero-posterior course (Fig. 6). 

The only constant phenomenon is, however, the usually ex- 
tremely marked flattening of almost the entire bone. This flat- 
tening is always most conspicuous in the lateral view. 

As to the extent of the structural changes this varies, par- 
ticularly in the first roentgenograms. It appears, however, that 
in the zero variants (and plus variants) the changes usually apply 
to the entire bone, whereas minus variants are mostly restricted 
to the part covered by the radius. 

A question of the utmost importance with regard to patho- 
genesis is the appearance of the first roentgen signs of the disease 
and its further course. 

It is difficult to throw a light upon this question because of 
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Table 1. 


Coje: Age; Trowmo; 1 it 1 sf 

roentgenogr. roent qefiogr. 
ofter: 


Lost lest 

roenfgcnogr. roent genogr. 

oOer; 


1 (corpcHter) 33 


21 (ccirpenier) 34 



47 frojJwoy 
parcel sorter) 



5& (houiema'd) 16 + 2 '/j years 


12 years 



(healing) 


109 (fartner) 2t 



17 (loborer) 57 4- 




(Roenlgen oppear- 
ance 1 yf. later 
whereupon excision) 


76 (former) 26 + 




sible to demonstrate well-defined stages in the development This 
^diversity in the nature of tbe roentgenologic aspect may partly 
.be due to factors like level differences and different ages. As to 
tbe significance of the latter, the writers have gained the im- 
pression that in young subjects it seems as if the lunatum is 
squeezed out like a plastic body (Fig. 10), whereas in subjects of 
a more advanced age fragmentation will occur. 

By following the cases up for a number of years it appears to 
be possible to decide with certainty whether healing occurs. 

Among the 61 cases followed up by roentgen ray the process 
has undoubtedly healed in 9 (see Table 2). The criterion is that • 
the bone structure has become uniform and shows a normal pat- 
tern and the same density as the other carpal bones. The shape, 
on the other hand, remains abnormal, except in one case (Fig. 8). 
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Tftblo 2. 

9 Healed Cases. 


No. 

Age 
at 1st 
symp- 
tom. 

OccHjialxon 

Trau- 

via 

Period 
from 1st 
symptom 
to roent- 
genogr. 

Trealvicni 
after diagn. 
has been 
madc^ 

Period 
from 1st 
j sympt. 
to last 
roent- 
genogr. 

Func- 

tional 

result, 

\ 

■ 

1 

11 

)Son of 
glass- 
blower 

+ 

G months 

Plaster bandage 
3 months. 

r 

0 years 

i 

Ideal. 1 

i 73 

1 

1 

15 

Farmer 


6 months 

Plaster bandage 
13 months 

2 years 

Poor. I 

' 56 

1 

1 

16 

Housemaid 

-h 

2^2 5’cars 

Plaster splint 

6 months 

12 years 

Ideal 1 

1 7 

1 

1 

18 

jFarm-hand 


4 months' 

' 1 
1 

Plaster bandage 
4 weeks. 
Elastoplasfc 

6 years 

Good 

! 16 

! 

18 , 

1 

; 

Country 
house - 

j 


9 

Plaster bandage 
more than 

1 year 

4 years 

Poor ! 

i 39 

19 

— 1 

+ 

1 

1 5'car 

1 Plaster splint 

3 weeks 

12 years 

Ideal ! 

; 57 

1 

1 

20 

Herdsman ; 

-r !9 months 

1 

Plaster bandage 
8 months 

3 years 

Good i 

88 

21 

Farmer ' 

1 

— ! 

j 

2 months 

Plaster bandage 
about 1 year 

7 years 

Ideal j 

21 

36 ^ 

Carpenter 

-r j 

3 months 

Plaster bandage 

5 months 

5 years 1 

1 

! 

Ideal I 

i 


This patient had acquired the disease at the age of 11, and nor- 
mal structure and shape were regained in 3 years. In this case 
it cannot, however, be ruled out entirely that it was a question 
of actual fracture (and not inalacia), as the roentgenogram rather 
suggests it (shelly division of the bone) and the trauma was a 
severe one (patient was run over). 

It would appear that healing preferably occurs in cases ac- 
quired at an early age. This may, however, be mainly due to 
the fact that young people make up the majority of the material 
(see Table 6). 

Table 3, setting out all non-operated cases according to duration 
of the disease (from first symptom to follow-up), shows that the 
earliest healings occur within the first 3 years (in one case healing 

1 the diagnosis is made the patients are usually treated with massage, 

heat, bandage etc. “ 
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Table 3. 

39 Cases Re-examined with Respect to Function al and Roent- 
genologic Result [not including cases submitted to excision of the 

semilunar). 


(Figures in front of the 
columns indicate the 
patient’s age at 1st 
symptom) 



I I Funct. res.: Ideal 
^ » » : Good 

m » » : Poor 

(2) Osteo-arthritis 
(0) Healing 

(f) Roentgen apperance 
exacerbat. 


11 


18 

i 

16 

@ 

44 

m. 

19 

© 


1 3 years afler 
1st symptom 


was observed in 2 years). The remaining bealed cases are distrib- 
uted over tbe following 10 years. It will be seen, however, that 
even up to 9 — 11 years after the onset several cases show no 
signs of healing and in a total of 12 cases the process must be 
characterized as having been exacerbated, i. e. there are more 
areas of rarefaction and fragments and simultaneously the flat- 
tening increases. 


Other Changes in the Wrist: 

1) Osteo-arthritis, definitely demonstrable by roentgen ray, was 
observed in 23 of the 61 cases. It is, however, far more common 
in cases submitted to excision (19 out of 22 cases, see Table 4) 
than those not operated upon (4 out of 39). It should be men- 
tioned here that among the cases radiographed prior to the ex- 
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Such, structural changes arising after the pressure in the wrist 
has shifted to other bones — because of- the flattening of the 
semilunar or its removal — ■ are presumably interpretable as a 
reaction to alteration in pressure. A comparison can be made 
with the sclerosing which often arises in the upper part of the 
acetabulum in consequence of "incongruity” in the hip joint. 

It would be reasonable to presume the existence of a con- 
dition resembling malacia arising in this way in the carpal bones 
in question, but the present investigations do not furnish the 
proof. 

Similar changes in the neighbouring bones in cases of malacia do 
not appear to have been described earlier. Still, Kienbock reported 
that he had observed superficial porosis of the styloid processes of the 
ulna and radius in a case of chronic arthritis of the wrist combined 
with malacia of the os lunatum. 

According to the observations made we regard the ‘pathogenetic 
interpretation of malacia which attributes repeated traumas 'with a 
predominant signifieance to its onset and development to be the 
most probable one. 

The findings, earlier ones as well as the writers’, which support 
this interpretation may be summarized as follows: 

1) That the effect of pressure is a matter of great significance 
to the onset and development of the lesion, is strongly suggested 
by investigations into level differences and the demonstration 
of the fact that deformity and structural changes are quite par- 
ticularly localized to those parts of the bone where the pressure 
must be presumed to be most heavy. The great predominance 
among manual workers and the vast majority of cases involving 
the right, side point in the same direction. 

2) The writers’ observation of radiological changes in neigh- 
bouring bones in a few 'cases where the semilunar is greatly flat- 
tened or has been removed demonstrates the significance of pres- 
sure on the bones which are most exposed after the semilunar. 

3) Pathologic findings made so far do not contradict a purely 
traumatic genesis. 

4) Gocke’s experiment (on the cadaver) on the effect of re- 
peated traumas or injuries with protracted consequences on 
spongy tissue support the theory of repeated traumas. 

5) In other parts of the skeletal system one may meet with 
changes which — even if they in other respects differ from those 




a. b. 

Fig. 1. Case 21. ]\Ialc, aged 30, minus variant, 3 — 4 months prior to roentgen 
ograpliy (a) lie liacl been aware of a reduced power in Ins right hand. ChangcJ 
resembling compression fracture in the radial ])art of the semilunar bone, (b) 

healing 5 j^cars later. 



a. b. 

Fig. 2. Case 109, ]Male, aged 21, minus variant. Insidious onset 2 months prior 
to roentgenography (the reproduced fig. (a) is^ however, taken 4 months later, 
after plaster bandage had resulted in halistcresis), 4'ho structure resembles com- 
pression fracture in the radial part. 8 years later (b) extensive changes in the 

I entire bone. 



H'* b. 

Idg. 3. Case 1, Male, aged 33, zero variant, (a): First roentgenogram taken 1 year 
after onset of symptoms. No history of trauma, (b): Roentgenogram 6 years later 
shows a considerably advanced process. Only slight flattening. 

Tiieukelsen and Andersen. Lnnatoinalacia, 




a. b. 

Fig. 4. Case 56. Female, aged 16, zero variant, (a): Roentgenogram taken 2 V 2 
years after a definite trauma. Structure resembles compression fracture through 
almost the entire bone, (b) 9 V 2 years later. The process has healed. 



a. b. 

Fig. 5. Case 47. Male, aged 56, zero variant, (a): Marked flattening on the radial 
aspect where tlie structure resembles compression fracture. Taken 8 years after 
first symptom. No history of trauma, (b): 4 years later. Advancing process. 





c. 

Fig. 6. Case 17. Male, aged 57, zero variant. First roentgenograms (a — b) taken 
the day after a definite trauma. Patient has been perfectly symptomless before. 
Lateral view reveals a distinct, frontal, vertical fracture. Pathologic changes in 
the remaining part of the bone, (c): 1 j^ear later the process has advanced. 



O'* b. 

Fig. 7. Case 78. j\Iale, aged 20, zero variant, (a) Roentgenogram taken 1 2 veeh 
after a definite trauma, shows typical, marked, advanced malacia. (b): 8 years 
later exacerbation of the process. 


Therkelsen and Andersen. Lunatomalacia. 

















c. 



d, c. 

Fig. S. Case 11. Boy, aged 11, minus variant (a — b). 6 months after being run 
over he exhibits perceptible flattening of the semilunar bone, ((c — d) the unaffect- 
ed Avrist for comparison.) 5 years later healing (e). Between the semilunar and 
scaphoid there is a small shadow, presumably representing a shelly fragment 

which has not healed. 





Fig. 9. Case 100. Male, aged 30, minus variant. Insidious onset 3 — 4 months be- 
fore 1st roentgenogram, (a) iMarked deformity of semilunar bone which exhibits 
fracture lines, (b): 1 year later the process has advanced further. 




Fig. 10. Case 57. Male, aged 20, minus variant. No history of trauma. During 
the last year prior to roentgenography (a) dorsal flexion of the left wrist had 
been impossible. Marked changes in the semilunar with plastic lengthening to- 
wards the ulnar side, (b): healing 2 yars later. 




Fig. 11. Case 65. Female, aged 20, minus variant, (a) Excision of semilunar bone, 
(b — c); 6 years later there is subluxation of the scaphoid. 

Thericelsen and Anpersen. Lunatomalacia. 






d. 


Yia l‘> Case 22. Female, aged 23 , zero variant .Prior t^th ^ 

funar there had no changes m the se^ph d Wai 

lnbits,inereased_d_ensdy jb^ i-art of the os magnum (d. .atcr 


liibits increasea v-/’ - , - 

In addition, increased densitj in th 


view). 
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of malacia — are considered ,by many workers to arise from re- 
peated traumas. One need only remember march fracture and 
changes in the tibia which are characterized by Looser’s trans- 
formation zones. 

As regards the question of a single trauma supposed to cause 
a fracture in an otherwise norrdal bone, the writers are of opinion 
that although Stahl’s investigations rather point into this di- 
rection, this mode of origin is at any rate extremely rare, be- 
cause: 1) There is seldom a definite history of a single trauma 
and 2) the various roentgenologic types do not appear to follow 
any rules. The few cases of our material resembling compression 
fractures also exhibit areas of density in the remaining bone and 
are observed in cases of very different duration. In addition, 
the only two cases radiographed immediately after an undoubted 
trauma — ' cases which were' perfectly symptomless before — 
presented a picture • which could only be interpreted as long- 
standing malacia. 

The comparative frequency of bilateral involvement and the 
occasional observations of familial occurrence do not affect the 
traumatic theory,. as it is by no means unlikely that a, perhaps 
genetically ruled,; brittleness of bones rnay be a contributory 
factor. 

Prognosis and Treatment: 

In the present material the period of observation (from the 
first symptom) is 3 — 11 years (average 6.6 years). 

An ideal result means: No discomfort of any kind. Objectively 

normal conditions. 

» good » )> : Mild discomfort, constantly or inter- 

mittently, or objective changes. Work- 
ing ability in usual occupation un- 
changed. 

» foor » » : Severe discomfort involving reduced 

working ability, perhaps a change of 
occupation. 

Tables 5 and 6 set out the result of the follow-up. In Table 
5 b the 79 radiographed eases are grouped according to level dif- 
ferences. The prognosis appears to be best in the zero variants. 

yi~'i82266. Acta chir. 8‘candinav. Vol.XCVII. 
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Tal)le 6. 

a: Functional Result in Entire Follow-u'p MateriaL 
Number Ideal Good Poor 

92 21 40 31 

b: RoentgenograpJied Cases Classified According to Level Differences, 

Not Cases followed 

Number followed 


up Ideal Good Poor 

Zero variants 44 6 6 25 8 

Minus variants 33 3 6 11 13 

Plus variants 2 1 1 


Total 79 10 11 37 21 

Table 6. 

Total ‘Number of Cases (109) Set Out According to Functional Result 
and Age at First Symptom. 

Number 
of cases 

30 
25 
20 
15 
10 
5 

20 30 40 50 60 70 age at 1 st symptom 

If the entire material is grouped according to age (Table 6) 
at the appearance of the first symptom, it will be seen that on 
the whole the prognosis is the same in all age groups. 

As evident from the tables the prognosis is extremely serious. 
For purposes of a further elucidation of this aspect Table 7 gives 
the compensation in per cent, paid by the Directorate of Accident 
Insurance (1934 — '42). A comparison with a compensation material 
of fractures of the carpal scaphoid during the same period reveals 
that malacia is at least as serious as the former. 
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108 Cases of Moiaclo 
(Directorate of Accident 


Number Insurance) 



Exciclon of the 
semilunar 


7o compensation 


Number 125 Coses of Fracture of Carpot Scaphoid 



% compensation 


Now remains the question of treatment: 

All definite details as to treatment have been taken from the 
case records and plotted in Table 8 compared with the functional 
result. When a case record failed to give definite information 
about treatment, the case was left out of account. 

Among the cases followed up only 3 were treated with plaster 
bandage for more than 2 months — applied less than 3 weeks after 
the first symptom. 

Thirty-one cases were treated for more than 2 months with 
immobilization in plaster applied more than 3 weeks after the first 
symptom. 

Fourteen cases were not immobilized in plaster. It will be seen 
that the functional results are not definitely worse than in the 
immobilized cases • — and the number of cases exhibiting roent- 
genologic healing is not smaller. 

Thirty-nine cases were submitted to operation. Of them one was 
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Table 8, 

Influence of the Kind of Treatment on the Functional ResidL 
[The figures in hrachets indicate the healed cases.) 


Plaster bandage 
more than 2 months 


Number 


Functional Result 
Ideal Good Poor’ 


Period from 1st symptom to 


application of bandage 

^ 3 weeks 3 1 2 

^3 weeks 

^ 2 months 5 (1) 2 (1) 2 1 

>2 months 

^6 months 12(3) 3(2) 8- 1(1) 

]>6 months 

^ 1 year 10 (1) 1 6 (1) 3 

>1 year 4 1 2 1 

Total 34(5) 8(3) 18(1) 8(1) 

Operation 39 10 11 18 

No immobilization or plaster 
bandage for less than 2 

months 14 (3) 2 (2) 8 (1) 4 

Treatment unknown 5 (1) 1 3 1 (1) 

Total 92 (9) 21 (5) 40 (2) 31^ 


immobilized in plaster from the day after the trauma until oper- 
ation 9 months later (Case 17). 

Let it be mentioned that a definite trauma occurred in 3 of 
the 4 (3 + Case 17) cases immobilized at once. 

Even protracted immobilization in plaster does not — ac* 
cording to the functional result — • appear to influence the dis- 
ease, not either when instituted at an early stage. No doubt, how- 
ever, the first symptom seldom coincides with the onset of the 
disease, seeing that the first roentgenogram, as already mentioned, 
practically always shows changes which must have existed for 
some length of time. Therefore, it is probably impossible to apply 
the bandage at the onset of the disease, so that there is actually 
no way of knowing how an immediate immobilization w^ould 
work. 

It seems fairly certain that even a protracted immobilization 
instituted when the disease has become advanced is of no de- 
monstrable effect. 
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Table a. 




’ 1 ‘ 

; • Functional Result 


Operation ‘ . Number 

Ideal 

Good 

Poor 

Excision of scmihinar 

14 

6 

6 

2 

Excisio 7 i of semilunar leaving a frag- 
ment^ 

19 

3 

4 

12 

Excision of semihinar replaced by fat 

3 

1 


2 

Excision of semilunar and arthrodesis 
once 

1 



1= 

Excision of semilunar and arthrodesis 
twice 

1 



P 

Excision of semilunar twice and 
arthrodesis twice 

1 


1 


Total 

39 

10 

11 

18 


As regards the operative treatment (Table 9) there is a com- 
paratively large number of ideal, but on the other hand also 
a considerably larger number of poor results than after non-opera- 
tive treatment. Therefore, this form of therapy cannot be said 
to improve the functional results. It might though be presumed 
that operation would as a rule be performed at a late date, when 
irreparable changes (shrinkage) had occurred in the wrist. Table 
10 serves to show that this cannot play an essential role, as most 
of the patients were operated upon before the lapse of the first 
year from the presumed onset of the disease. 

Apart from excision it was in a few cases necessary to per- 
form arthrodesis (Table 9) which, however, does not appear to 
have improved the condition. 

As apparent from Table 11 the procedure of excision may in- 
volve the possibility of erroneous removal of other bones — apart 
from the difficulty in making the excision complete (Table 9). 
In Bohler’s opinion these facts reduce the value of this form of 
treatment to such an extent that he advises against it. 

A study of the effect of immobilization on the radiographic 
changes and the relation of the latter to the functional result 
must be limited to that part of the material which was radio- 
graphed at the follow-up (61 cases). 

“remainder” is always demonstrable by roentgen immediately after the 
excision (in the cases roe'ntgenographed at that time), but the “fragments” are 
somewhat smaller. Thus, it seems in most cases actually to be a question of small 
•pieces of bone loft behind. 

“ Change of occupation. Reduced power. ' 

Change of occupation. Reduced power, .swelling. . ■ ' 
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Table 10. 

39 Cases Suhnitted to Excision of the Semilunar Bone Set Out 
According to the Time of the Operation. The Table Also Gives 
the Functional Result. 


Number of 
Cases of 
Excised 



1 3 ? years 

(period from 
1 st symptom 
to operation) 

Functional res.: C] Ideal 
» » : ^ Good 

» » : H Poor 

Table 11. 

^Tuniber Functional Hesult 
The excision of the semilunar involved removal of 


a piece of the os magnum 1 Good 

Two attempts at removing the semilunar resulted 

in removal of a piece of the scaphoid 1 Poor 

Excision of the semilunar involved fracture of the 

cuneiform 1 Ideal 

Instead of the semilunar a piece of the os magnum 

was removed 1 Good 

Infection and fistula 1 Poor 


Table 3 sets out the roentgen findings compared with the 
functional result in the non-operated cases. 

Most of the ideal results are to be found among the healed 
cases, but healing is not tantamount to a guarantee of an ideal 
functional result. Moreover, there are two cases in which the 
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Table 12. 

39 Non-operated Cases Followed up by Roentgen Set Out with a View to 
Influence of Treatment on Healing. 


Plaster bandage for more than 2 months Number 

Period from 1st symptom to applieation of bandage 

< 3 weeks 3 

>3 weeks 

<2 months 4 

]> 2 months 

^ 6 months 10 

> G months 

^1 year 7 

>1 year 2 

Ho immobilization or plaster bandage for less than 2 
months 10 

Treatment unknown 3 

Total 39 


Healed Cases 

G 

1 

4 

1 

0 

2 

1 

'9 


roentgenologic changes appear to be worse, but still the function- 
al result is ideal. 

No distinct difference could be found in the roentgenologic 
prognosis of the three types of variants. 

Table 12 gives the influence of treatment on the healing. It 
will be seen that the number of healed cases does not vary essen- 
tially in the various groups. 

The reason of a poor functional result — ■ even in healed cases 
could perhaps be sought in osteo-arthritis. As mentioned above (see 
Table 3 and 4) this occurred in 23 of 61 cases. There are, how- 
ever, only leases of osteo-arthritis among the non-operated patients 
and none among the healed cases. In the cases submitted to 
excision on the other hand, osteo-arthritis was observed in 19 out 
of 22. A constant connection between osteo-arthritis and a poor 
functional result was not observed — ■ although the former is 
somewhat more common among the poor than among the "good” 
and “ideal” results. 

A phenomenon which may affect the development of osteo- 
arthritis and which also must be presumed to play an important 
role in the function of the wrist is the more or less marked shor- 
tening of the joint attending malacia. Stahl’s investigations 
strongly suggest that the greater the shortening the poorer is 
the functional result. In this respect our material is not large 
as we do not possess roentgenograms of the unaffected side in all 



^522 


FREDERIK THERKEtSBN AND KJELD ANDERSEN. 


.tablet 13. 

■23 'Cases in' Which a Tloentqenogram is Available of the Unaffected Wrist, 
Showing the Shortening Found at Follow-up. 


+ + + Hedv/ work 

+ + Rather heavy work 

+ Rather light and 
light work 


[]] 'Fund, res.: Ideal 



^ » » : Poor 

E Excision of semilunar 
@ Osteo-arthritis 



Decrease in distance 
between os magnum * 
and radius 


cases. Still, Table 13 gives the cases in which a- roentgenogram 
is available of the unaffected side for comparison (the shortening 
is measured as the decrease in mm. of the distance from the 
proximal part of the 'joint surface of the os magnum to a point 
midway between the volar and dorsal edge of the radial joint sur- 
face with the hand in the normal-anatomical position). 

It is evident that the largest number of poor results are found 
in the cases of marked shortening, a group which also contains 
most operated cases — nearly all attended with osteo-arthritis. 

When regard is paid to the patients’ occupation — • also set 
out in Table 13 — ^ the picture is not essentially mitered. ■ 

■For the purpose of investigating the effect of the patients 
occupation on the prognosis in the material as a whole the writers 
have set out all the cases followed up according to the heaviness 
of their work (Table 14). As one might have expected a “poor 
result is more common among the persons engaged in rather 
heavy and heavy work, as these subjects predominate among the 
group who had to change their occupation or change to lighter 
work within their own occupation. About half these patients 
had to do so (22 of 55). By way of comparison- it must be 
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Functional Fcsull 


Occujmiioii Number 

Ideal 

Good 

Poor 

Heavy work ‘ 

(blacksmith, carpenter, laborer, far- 
mer, joiner etc.) 

10 

21 

22 

llailier heavy work 23 

(brewery worker, factor}' hand, 
housemaid, coachman etc.) 

5 

11 

7 

Jiathtr light work 11 

(ticket collector, shop assistant, cus- 
toms official etc.) ... " < 

3 

7 

1 

Light work 3 

(clerk, school boy, slum sister) 

2 

1 


? 2 

1 

1 


Total 5)2 

21 

41 

30 


mentioned that among 14 patients engaged in rather light or 
light work, only one has changed his occupation on account of 
the disease. 


It will he seen that malacia is a disease of a most incalculable 
course which is not definitely amenable to any known method 
of treatment. ^Moreover, the functional result of the latter is far 
•from always corresjmnding to what one might expect according 
to roentgen findings. 

If an opinion on the ireatmeni is to be stated nevertheless, it 
must.be to the effet that it can only be considered reasonable 
to immobilize the wrist in 'plaster of Paris in periods of severe 
•pain and tenderness — e. g. following a trauma — not in order 
to affect the disease itself, but to make the acute state of irritation 
subside. 

• • A- warning must be sounded against excision which, as men- 
tioned above, often seems, to make matters worse, because of 
osteo-arthritis and postural changes in the wrist. 

Arthrodesis may in a few cases be required becaiise of severe 
discomfort. Even in cases where this operation is a technical suc- 
cess, it does not infrequently lead to a poor functional result. 
Therefore the utmost reservation is indicated. 

Shortening of the radius nndi lengthening of the ulna do not so 
seldom entail deformity of the radius and a false joint in the 
ulna respectively, but otherwise the results appear to be prom- 
ising. 
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The writers are unable to suggest any new method of treat- 
ment. It should be mentioned here, however, that Sv. Kj.®r of 
the Orthopedic Hospital in Copenhagen has in a few cases of 
malacia replaced the semilunar bone with a vitallium replica’^ in 
order to prevent further shortening. The cases have only been 
followed up for a few months, so that nothing can yet be said 
about the final result. 


Summary. 

After a brief historic review of the pathogenesis, pathology and 
treatment of lunatomalacia the writers report 109 cases of the 
condition. 

The result of the investigations is as follows: 

1) There was a history of a fairly definite trauma in merely 
38 per cent, of the cases. 

2) The minus variants constitute 42 per cent, of the material, 
considerably more than usual. 

3) The roentgen ray appearance of the alterations in shape of 
the bone varies greatly with the type of variant. The structural 
changes afford a motley picture. It was impossible to demon- 
strate a constant initial stage or other typical stages of the course. 
In 5 cases the radiogram (made from 2 months to 8 years after 
the 1st symptom) shows changes resembling a compression frac- 
ture. In addition all cases show mild changes in the bone. Only 
in two cases a radiogram was made immediately after a definite 
trauma — • and both exhibit unquestionable changes of long stand- 
ing. 

4) Among 61 cases followed up by roentgen ray (22 of them 
submitted to excision of the bone) the process is healed in 9- 
The earliest healing was observed after the lapse of about 2 
years. In one case not only the structure, but also the shape has 
regained its normal appearance. 

5) Among other changes in the wrist, osteo-arthritis was observed 
in 23 of 61 cases, 19 occurring among the 22 operated cases. A 
few instances exhibited a more or less marked subluxation of the 
carpal scaphoid — and others, with a greatly flattened semilunar 

1 In 1945 Waugh & Renlino reported that they had in a few cases of un- 
united fracture of the carpal scaphoid replaced the bone mth a vitallium rephoa. 
No details are as yet available about the end results. 



LUNATOMALACIA. 


525 


or after its removal, increased density in adjoining bones, esp. 
tbe scaphoid. Areas of density in the scaphoid which latter may 
also be greatly flattened, are particularly marked below the ra- 
dial joint surface, just as one might expect in view of the altered 
pressure in the wrist. 

In the light of these investigations the writers are of opinion 
that the interpretation of malacia which ascribes its onset and 
development mainly to repeated traumas is nearest to the truth. 

6) A study of the frognosis and treatment reveals: 92 of the 
109 cases were followed up, 61 of them also with radiograms. 
Average period of observation 6. G' years. 

In a total or 21 cases the result must be described as ideal, 
40 as good, and 31 as poor (f. e. the patient has had to change his 
occupation or seek lighter work). 

Immobilization in plaster of Paris for more than 2 months 
does not improve the functional result (or the roentgenological) 
— • even in cases where immobilization has been instituted at an 
early stage. 

Excision of the semilunar is the form of treatment which is 
followed by most poor results. 

No constant relation is demonstrable between the roentgen 
changes in the semilunar bone and the function of the hand, a 
fact which must be ascribed to osteo-arthritis and an altered 
posture of the hand. The patient’s occupation is of no slight 
significance to the result as far as working ability is concerned. 
Although the healed cases are on the whole functionally the 
best ones, there are also poor results in this group. 
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Multiple Lipoma- Aiigiolipomas. 

By 

KRISTIAN KROHN KLEM. 


This article is a discussion of a disease which is seldom seen 
in its multiple form, though it can hardly be called a rarity. Three 
patients are reviewed. The first had consulted several doctors 
without receiving help. The other two were brother and sister 
whose deceased father was said to have had the same disease. 

The first patient was a 19-year-old farm hand. Several years pre- 
viously he had noticed a lumj) on the back of the right hand. Over a 
period of a few years he developed lumps here and there on his body. 
Many of them had become tender, and there were times when he had 
severe back pain which he thought had some connection with his 
tumors. He complained of marked sweating from the back during the 
last few months. 39 visible or palpable tumors were found on the ab- 
domen, back and extremities at physical examination. (Fig. 1 — 4.) 
It was noted that there were no tumors on fingers, toes or around the 
nails (as found in glomus tumors). The tumors varied in size from that 
of tiny peas to walnut size. Most of them were soft and elastic, some 
more firm than others. Some of the larger tumors were tender upon 
pressure. The large tumors in the lumbar region were visible through 
the skin because of their bluish color. A biopsy was taken from the volar 
surface of the right forearm on Dec. 19, 1946. The report from the 
pathologist. Dr. B. EkEr, was as follows (Fig. 5 — 6): “Tissue the size 
of a coffee bean received. Microscopy reveals a lobulated tumor partly 
encapsulated but only partly circumscribed. It is highly cellular domi- 
nated by a wealth of capillaries. These are covered by blood vessel 
epithelium and with large spindle shaped or polygonal cells which lie 
close together and have marked borders composed of cytoplasm. These 
cells may be changed muscle cells or in part blood vessel epithelium. 
The nuclei are oval and of varying size and chromatin content. They 
are not grossly atypical nor are there many mitoses. There are a number 
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Fig. 1. The scar remaining after the Pig. 2. Tumor from the right 

biopsy from the right forearm and hand back. 

4 tumors are seen. 



Fig. 3. Fig. 4. 


of thick-walled blood vessels around the borders of the tumor. No 
nerve tissue was found. The specimen is an angioma, and, although it 
is not typical, it appears most likely that it is a glomus tumor” (Fig. 7, 8.) 

The clinical picture coincides also in part with this diagnosis. 

Another biopsy from the right lumbar region was performed later 
after the patient had consulted an internist who interpreted the disease 
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as Eecklinghausen’s disease. The biopsy report from the same pathol- 
ogist, Mar. 14, 1947, was as follows (see second photomicrograph): 
“An encapsulated piece of tissue the size of a plum was received. Micro- 
scopic diagnosis: Lipoma. P. S. The tumor received previously was 
reexamined. The reader is referred to the description given before with 
the addition that the tumor contained a small amount of fatty tissue. 
In connection with the fact that the patient has multiple tumors, the 
picture in this tumor indicates that it is an angiolipoma completely 
dominated by the proliferation of blood vessels. I have seen a slight 
tendency to the same type of blood vessel proliferation in the usual 
lipoma upon occasion, though not a similar picture, and I believe that 
this case may be of especial interest. If possible it would be interesting 
to examine more of the tumors. Do they show different consistence and 
color?” 

The third biopsy was taken from the anterior surface of the left 
arm. The biopsy report, March 25, 1947, from D. R. EkEr was as fol- 
lows (see the third photomicrograph): “Encapsulated tissues, one the 
size of a pinhead and one the size of a bean were received. Microscopic 
examination showed a rather well circumscribed tumor composed 
mostly of fatty tissue. There are no markedly atypical nuclei. In 
several places, particularly in the periphery, there are large numbers 
of capillaries. They are covered with the usual blood vessel epithelium, 
and between them there are spindle shaped or polygonal cells which 
seem to be partly proliferating epithelium and partly fibroblasts. These 
forms are not notably atypical. The increased number of blood vessels 
is so marked that it seems probable that this also has played a part in 
the development of the tumor. Diagnosis: Angiolipoma (lipoma tele- 
angiectaticum). (Fig. 9, 10.) 

I have not previously seen so varied a picture of angiomas, lipomas 
and combined forms of both. This condition is doubtless a variation 
of multiple lipoma” 

Two similar cases, interesting because there appears to be a familial 
tendency, are reviewed below. The histologic diagnosis in these cases 
%yas clear from the beginning. The patients were siblings, brother and 
sister, 48 (Fig. 11, 12) and 46 years (Fig. 13, 14) of age. Their father, 
who died at the age of 82 had also had “lumps” on his body and extrem- 
ities. There were no other known cases of the disease in the family. 
The clinical and histologic pictures were similar in the brother and sister. 
There was also remarkable likeness in the number, localization, con- 
sistence and size of the tumors. Some of the “lumps” were occasionally 
quite^ tender, but neither of the patients had suffered pain which could 
be laid to the disease. The first tumors had appeared many years ago, 
and new tumors had developed at intervals up to the present. They 
approximated lipomas in consistence, some softer and some harder. 
They varied in size from the size of a pea to a plum. The localizations 
ate shown in the accompanying drawings. 

A tumor was removed from the left thigh and the left wrist of the 
man. The biopsy report was as follows; May 5, 1947, by Dr. med. R. 
Eker. “Diagnosis: Lipoma.” The author notes the following in the 
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Fig. 13. Fig. 14. 


description; “Small fatty cysts surrounded by lipoid macrophages and 
giant cells of a type associated with foreign bodies are also seen.” 

A tumor was removed from the volar surface of the right forearm of 
the sister. Biopsy report June 21, 1947, by Dr. med E. Eker was: 
“iipoma.” The description included the following: “The biopsy tissue 
contains narrow traces of connective tissue. These in turn contain many 
capillaries and some proliferation of blood vessel epithelium. However, 
the vessels do not dominate the picture.” 

■ A complete discussion of this disease is to be found in Ewing’s 
“Neoplastic Diseases”. 

Certain facts concerning multiple lipomas have bearing upon 
the cases reviewed here. Many factors appear to figure in the 
etiology. Murchison discusses a family in which the father and 
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in +1^^^+* volar surface of tlie right forearm. Full description is found 

iinm/ft p' -^1? , dominating proliferation of blood vessels and the large 

fiio r ^ shaped or polygonal cells which led the liistologist to make 

Urof tumor. A small amount of fatty tissue, overlooked a.t the 

nrst examination, is also seen. 

Diagnosis: (Glomus tumor) Angiolipoma, 
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Second pliotoinicrograph (higli and low power). Tam or from the back. See 
“the descriplion by Dr. med. R. Eker in the text. 

Diagnosis: Lipoma. 





Fig. 10. 


Tumor from the volar surface of the left forearm. See tlie description by Dr. 
nied. R. Eker in the text. 

Diagnosis: Angiolipoma (lipoma teleangiectaticuin). 


Klem: Multiple Lipoma- Angiolipomas. 
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tliree daughters had multiple symmetric lipomas while nine sons 
had none. Bloschkas reports a family in which only the men 
were affected, and the first symptoms appeared at puberty. 
MeerbEch and Petren also discuss cases in which heredity was 
a factor. Payr and KoEttnitz, among many other authors sug- 
gest that the occurrence of multiple symmetric lipomas is connec- 
ted with the peripheral nerves. In a number of cases the tumors 
are painful and accompanied by other nervous system phenomena. 
Alsberg found numerous neurofibromas together with many 
lipomas in the same patient, and he followed the nerve fibers into 
some of the lipomas. However, the occurrence of lipomas together 
with neurofibromas is extremely rare, and it has not been pos- 
sible to prove a relationship between the lipomas and the periph- 
eral nerves, as is found in fibromas. True lipomas are most 
probably connected with diffuse or local fatty tissue proliferation 
which has the same relation to the lipoma as diffuse fibromatosis 
has to the fibroma. In individuals who may be supposed to have 
a local or general predisposition, trauma may cause solitary, 
superficial lipomas. A congenital predisposition of the tissue is 
accepted as an essential factor in the cause of lipomas. 

Virchow claims that the occurrence of multiple lipomas, even 
by the hundred, is an expression of a peculiar pathologic predis- 
position of the fatty tissue in the persons affected, in whom the 
tumors may appear in the lungs and liver where fat is not normally 
found. 

Continued recurrence of lipomas is rare and usually associated 
with cell, blood vessel or sarcomatous structure. 

. The microscopic picture is often marked by fields of polygonal 
cells containing incomplete fatty depots. Growth of the lipomas 
most often occurs from such cells, which lie in isolated fields or 
along the blood vessels. In some of these places the polygonal cells 
form an alveolar structure. Blood vessels are usually found in 
large numbers, and many arterioles in the stroma may be seen 
to enter the lobes and divide into capillaries. If there are more 
than the usual numbers of blood vessels, they may cause the for- 
mation of vascular fatty tumors, lipoma teleangiectaticum or 
cavernosum. It is difficult to differentiate between vascular 
lipoma and angioma. The lymphatic vessels may also be over- 
developed. Borst observed the transformation of a lipoma to a 
fibrous lymphangioma. Batty cysts containing fluid fat may also 
be found in lipomas. These are thought to be caused by trauma. 
iB~fi82266. A^ta chir. Scandinav. Vol.ZGVII. 
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Summary. 

Tlie first case discussed is an example of tlie difficulty of 
diagnosis, botii clinical and histologic in a benign tumor disease. 
The problem of differential diagnosis versus the interesting so- 
called glomus tumors is noted. After the probable diagnosis glomus 
tumor was made on an histologic basis, there was a temptation 
to associate the patient’s pain and sweating with the tumors. 
Further examinations show a varying histologic picture of several 
tumors from the same patient. The other two cases discussed 
appear to have a familial predisposition to the disease. Certain 
general remarks concerning multiple lipomas are included. 

Reference. 

Ewing, James; Neoplastic Diseases, p, 191. 
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Docs Any Oenetic Connection Exist between 
Pyloric Hypertrophy in Infants 
and in Adults? 

By 

LENNART ZETTERGREN. 


Apart from the infantile pyloric hypertrophy, which constitutes 
the patho-anatomical basis of the more generally known term of 
pylorospasm, a pyloric hypertrophy of an “essential” nature 
occurs in adults. From having been practically ignored in Scan- 
dinavian literature, the pyloric hypertrophy in adults has, in 
recent years, attracted more and more attention. Thus, in 1946 
this disease was made the subject of discussions both in Danish 
and Swedish quarters (Andersen, Gajimelgaard & de Fine 
Light; Zettebgren). Even though better known at the present 
time than formerly, a brief account of the symptomatology and 
pathological anatomy of the disease may be justified. 

Pyloric hypertrophy in adults is by no means rare, at any 
rate from the point of view of the pathologist. Mild forms of 
hypertrophy are not seldom observable as by-findings at post- 
mortems. To the roentgenologist, who most often discovers the 
disease only at its full development, the frequency appears con- 
siderably lower. The disease occurs most often in elderly people. 
Thus, the mean age of the 22 cases observed by the present writer 
is about 60 years, a figure well conforming to that of Andersen 
and co-workers (8 cases). The disease seems to be more frequent 
in men than in women. Approximately 70 per cent of the cases 
recorded in the literature apply to men. The disease histories 
often report stomach troubles, in the form of pains and a feeling 
of soreness in the pit of the stomach, eructation and vomiting, 
and, further, lack of appetite and loss of weight. In the majority 
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of cases, examinations of tlie gastric juice disclose low values of 
acidity and, not rarely, achylia. The roentgenological picture 
varies rather, and it is not always easy to interpret it. In most 
instances, the 'patient is subjected to operation on a suspicion of 
cancer or peptic ulcer. Occasionally, however, the roentgen picture 
suggests that of infantile pyloric stenosis. Andersen and co- 
workers stress the following characteristic findings: 

1. Variations in the width of the constricted part. 

2. The absence of irregular arrosions. 

3. A contrast-filled cleft between the pyloric sphincter and the 
rest of the hypertrophied area. 

4. The presence of the mucosal folds. 

5. A small, palpable, mobile tumour. 

6. A rounded, mushroom-like defect in the base of the bulbus. 

Patho-anatomically the disease manifests itself in a more or less 
pronounced thickening of the wall in the antral part of the stomach 
(“canahs egestorius”). As in infants, the hypertrophy chiefly 
affects the inner circular layer, which sometimes will measure 
up to 10 or 12 mm in a transverse section. Typical features of the 
hypertrophy is an extremely sharp delimitation towards the duo- 
denum where it suddenly terminates, while, in the ventricular 
direction, it gradually fades out up towards the oral part of the 
pyloric canal. The sphincter itself does not, as . a rule, form the 
seat of any particularly conspicuous hypertrophy (Andersen and 
co-workers). On the other hand, contrary to the infantile form, 
the pyloric sphincter itself is but rarely found to be distinctly 
severed from the hypertrophic musculature of the pyloric canal. 
In a majority of cases, signs of chronic gastritis, with a distinct 
fibrosis of the submucosa and the muscularis, is noticeable, both 
macro- and microscopically. From the above description of the 
patho-anatomical picture of pyloric hypertrophy it is evident 
that the term pyloric hypertrophy is in no way adequate, seeing 
that such a term should, properly, apply to an isolated hyper- 
trophic development of the sphincter pylori itself. Consequently, 
the disease should be called muscular hypertrophy of the pyloric 
canal. The affection has, however, long been termed pyloric hy- 
pertrophy and, for that reason, the term may be retained. 

Before entering on a discussion of the various opinions regarding 
the nature of pyloric hypertrophy, it seems appropriate to submit 
some brief remarks also concerning the symptomatology and patho- 
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anatomy of tlie infantile form of the disease. Mostly, it occurs 
in the 3rd or 4th week of life in healthy and strong breast-fed 
children, being decidedly more common in boys than in girls. 
The most striking symptom is intense, explosive vomiting fits. 
Often, the amount of vomited matter exceeds that of the last 
meal. Thus, a retention occurs, a fact verified by roentgenological 
examinations. For the rest, the clinical picture is characterized 
by pseudo-obstipation, oliguria and pronounced loss of weight. 
Often, a distinct ventricular peristalsis is seen through the abdom- 
inal wall and the thickening of the pyloric region can, not seldom, 
be palpated as a torus, the size of a fingertip. Roentgenologically, 
the disease displays a typical picture. According to Runstrom, 
the lumen of the pyloric canal has, at its manifest stage (stage 

I) , the shape of an exceedingly narrow canal of a length of 
approximately 2 — 3 cm. The stomach discloses a stenosal 
peristalsis which does not pass through -the contracted area. 
The opening time is prolonged. At the non-manifest stage (stage 

II) , which may last for 4 years or more, the lumen of the pyloric 
canal widens and remains open for a normal length of time, though 
the peristalsis stops at the hypertrophic part. At the last stage 
(stage III), which may continue up to an age of 13 years, light 
peristaltic waves become visible in the canal. Runstrom has 
ascertained the interesting fact that a patient may roentgen- 
ologically disclose changes, corresponding to those of stage II, 
without revealing any clinical symptoms. — Patho-anatomically, 
the disease manifests itself as a concentric, firm thickening of 
the wall of the canalis egestorius. The lumen of the pyloric canal 
can have the fineness of a probe. Histologically, the thickening is 
found to be contingent to a hypertrophy of the muscularis propria, 
particularly of its inner circular layer. In the muscularis no in- 
filtration of round cells of cicatricial tissue is to be noticed (Mon- 
rad). On the other hand, the mucosa and submucosa are, as a rule, 
somewhat thickened. 

The etiology and pathogenesis of pyloric hypertrophies are still 
obscure. Even in modern text-books, the infantile form is often 
designated as congenital pyloric stenosis. However, as demon- 
strated by Runstrom, this idea of the supposed congenital 
nature of the disease, is probably mistaken. With a view to 
ascertaining the existence of any anatomico-roentgenological pre- 
stages in the disease, in children who at a later time became 
affected, Runstrom examined 1,000 infants 3 — 6 days after 
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birth. Since the disease, as previously mentioned, is considerably 
more frequent among boys than among girls, boys -were, in the 
first place, subjected to examination. Girls were examined only 
when older children of the same family had been attacked by the 
disease, considering that it is pronouncedly familial. However, 
on the occasion of this investigation, no definite pathological 
changes could be detected in the examined children. None the 
less, 5 children returned with clinically typical symptoms, all 
of them having, as stated, at the first examination disclosed entirely 
normal roentgenological pictures. According to RunstrQm, the 
result of his investigation warrants the conclusion that “children 
who are afterwards affected by the disease do not show any 
roentgenological changes, when examined 3 — 6 days after birth, 
and that for this reason, the disease is not congenital”. These 
observations of Runstrom’s are, no doubt, of great value, prin- 
cipally because they offer a useful basis for future research but, 
unfortunately, they do not provide any answer to the question 
of the origin of this peculiar disease. 

With regard to the pathogenesis of 'pyloric hypertrophy in adults 
two opposite views have been urged. On the one hand, the hyper- 
trophy in adults is placed in relation to that of infants, being 
interpreted as a persistent infantile form (Crymble & Walmslay), 
while, on the other hand, it is supposed to be an entirely indepen- 
dent morbid condition, acquired during the later part of the life 
of the individual (Runstrom, ZettErgrbn). The fact that pyloric 
hypertrophy in adults chiefly occurs in males undeniably speaks 
in favour of the first contention. This conformity between the two 
diseases seems, however, to be the only one. The lingering, often 
“lifelong”, gastric troubles cannot be quoted as evidence of any 
connection with the infantile hypertrophy, seeing that chronic 
dyspeptic complaints frequently appear at a very early age. Also, 
the chnical pictures are essentially different. While the symptoms, 
in the case of pylorospasm, are .acute, extremely typical and grad- 
ually disappearing, they are, in so far as hypertrophy in adults 
is concerned, surreptitious, diffuse and, as in the instance of 
dyspeptic complaints, not seldom disclosing seasonal variations. 
Further, it would seem rather strange, should a disease acquired 
at the earliest infancy proceed without any symptoms whatever 
up to, mostly, an age of 50 — 60 years, only then to reveal any 
sign of its presence. While the roentgen picture is strildngly 
typical in the infantile form of the disease, it is, in the case of 
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a liypertropliy in an adult, exceedingly variable and often difficult 
to interpret. Occasionally it conforms to that of infantile byper- 
tropby, tliougli this happens only exceptionally. However, the 
most substantial reason against a supposed connection in the 
development of these two diseases is provided by Monrad, 
through his observations at post-mortems of such children as 
have been treated for a typical pylorospasm, for varying periods 
of time before the autopsies. Monrad was in a position to dissect 
five cases of children who had been under his personal treatment 
for this disease and recovered, and who afterwards died in other 
illnesses. At their second admission to the hospital, roentgeno- 
grams of these five children disclosed no signs whatever of morbid 
changes in the stomach. The autopsies resulted in the following 
observations: In a child that died one month after having been 
cured from its pylorospasm the conditions of the pyloric canal 
were exactly the same as those of a child that dies during the 
florid stage of the disease. In two children who died two months 
after the termination of the clinical symptoms a still typical 
transformation was discovered in the pyloric canal, though with 
a considerablj’" reduced thickening of the muscularis. In another 
child, deceased 6 months after recovery from a severe pylorospasm, 
no typical deformity was observed in the pylorie canal, but the 
musculature still had a cartilaginous hardness and was some- 
what thickened (3 mm). And, finally, both the sphincter and the 
pyloric canal were found to be completely normal in a child that 
died in miliary tuberculosis a year and a half after the clinical 
recovery from a particularly severe pyloric stenosis. These ob- 
servations of Monrad’s have been confirmed in other quarters. 
They conform well with the results of Runstroji’s roentgeno- 
logical investigations. It is, thus, evident that an infantile hyper- 
trophy will disappear with advancing age. 

Consequently, there is much that speaks in favour of a conten- 
tion that a pyloric hypertrophy in an adult has no genetic con- 
nection ivith the infantile form. The present writer has, on earlier 
occasions, expressed that opinion, while emphasizing that a 
chronic gastritis may, very conceivably, be of some significance 
with regard to the origination of the disease. In support of this 
hypothesis may be quoted the fact that a majority of cases of 
pyloric hypertrophy in adults disclose more of loss pronounced 
signs of chronic gastritis, clinically as well as patho-anatomically. 
It should, however, be kept in mind that, in some instances, such 
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a gastritis may, possibly, have originated in a retention arising 
from a pyloric stenosis and, accordingly, be secondary to the 
hypertrophy (a so-called retention gastritis). Also,- in judging the 
part played by a gastritis in the initiation of a disease, regard 
has to be paid to the fact that, in patho-anatomically mild forms, 
this morbid condition is extremely common in this particular 
region of the stomach (antral gastritis). However, far from all 
pyloric hypertrophies reveal any stenosis and, this notwith- 
standing, gastritis symptoms will in such cases be found clinically 
and histologically grave enough to make it difficult to eliminate 
the supposition that, in some way or other, the chronic, gastritis 
possesses a significance with regard to the pathogenesis of the 
disease. The question then arises of such possibilities as may 
offer themselves for investigating more closely the part of the 
primary gastritis in the origination of a pyloric hypertrophy. 
This would appear to be feasible in the case of such patients as 
have fallen prey to a severe gastritis by swallowing some acid 
or lye. The fact that such an occurrence will actually produce 
gastritis of a pronounced type seems to be established by histo- 
logical examinations of the stomach of patients who have died 
after having swallowed acid or lye (Franzas and others). With- 
in the stomach, injuries particularly from acids are known to 
be located, preferably, to the pars descendens and pars pylorica 
(Orator, Biering). Provided that the hypothesis propounded 
by the present author be correct, a pyloric hypertrophy, of the 
same appearance as that of the “essential” ones, should prove 
ascertainable, roentgenologically as well as at autopsy, within a 
certain limit of time from the occurrence of the injury. The present 
author has been able closely to study two cases in which acids 
had been swallowed, both, it will appear, being of interest from 
the point of view of the significance of a gastritis with regard 
to the origination of a pyloric hypertrophy. 

Case 1. Hulda S. 46 years of age. Clinical diagnosis: stenosis cardiac 
(caustic damage); ‘psychosis mano-depressiva. Previously on the whole 
healthy. On March 9th 1946 the patient, with a view to committing 
suicide, swallowed four table-spoonfuls of hydrochloric acid. Vomited 
at once. Afterwards drank a lot of milk. The patient became deeply 
depressed, refusing to eat. On March 29th the esophagus was roent- 
genographed. The passage was without remark. On April 12th 1946 
the patient was admitted to Ulleraker’s Hospital under a diagnosis 
of manic-depressive psychosis. Eefused to take other than liquid food. 
A drop enema containing glucose was administered. The patient 
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Fig. 1. c) Pronounced pyloric hypertrophy of the same type as the previous 
case. Marked fibrosis in the submucosa and the muscularis (Case 1). 
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Fig. 1. d) Typical pyloric hypertrophy with conspicuous fibrosis in the 

submucosa (Case 2). 

D = the beginning of the duodenum. In all instances magnification of about 
3 times, v. Gieson. 
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steadily lost weiglit. Quantity of urine secreted in 24 liours amounted 

300 ^700 cc. On May ISth 1946 transferred to tlie Medical Clinic 

of the Academic Hospital at Uppsala. Then complained of stomach 
nche. Could take only liquid food, injected per rectum. Ventricle roent- 
genographed on April 30th 1946: Stomach small, markedly deformed. 
The contrast medium passes the cardia with little difficulty. The de- 
formity manifests itself in a pronounced shrivelling, on the side of 
the eurvatura minor, and a fccidiar contraction of the pyloric canal. 
Esoidiagoscopy on May 24th. Mucous membrane of ordinary pale- 
ness. The probes pass without any difficulty through the cardia. 
After her discharge from the Medieal Clinic the patient was read- 
mitted to Ulleraker’s Hospital where, on August 20th 1946, she sud- 
denly died. Autopsy disclosed an abscess, the size of a hen’s egg, 
in the right lung, as well as an intense purulent bronchitis. In its lower 
part the esophagus displayed a j^ronounced thickening of the wall. 
The mucous membrane was pale, the surface here and there slightly 
granulated. The cardia was constricted, the diameter of the lumen 
being 3 mm. The stomach was reduced, with a moderate thickening 
of the wall, especially on the side of the eurvatura minor. The mucous 
membrane everywhere pale, and, particularly in the thickened area, 
thin and atropliic and firmly fixed to the underlying stratum. The 
pylorus was constricted, with a lumen of approximately 5 mm. The 
musculature in the pyloric canal pronouncedly thickened, measuring 
about 7 mm, of a fibrotic appearance. The duodenum without remark. 
The peritoneum everywhere smooth and shiny. 

Microscopic examination (the pyloric canal): The mucous membrane 
in the pyloric canal is found to be conspicuously thin and atrophic 
and, here and there, fibroid vdth a sparse infiltration of round cells. 
The submucosa markedly sclerosed, but only to a slight degree affected 
by any inflammatory cellular infiltration. In its juxtapyloric part it 
seems somewhat thickened. Among the findings a pronounced hyper- 
trophy, in the inner circular muscular layer in the distal part of the 
l^yloric canal, altogether predominates. This hypertrophy reaches its 
maximum on a level with the pylorus, terminates, with a sharp delim- 
itation where the duodenum begins, while gradually fading away 
towards the proximal part of the i^yloric canal. In its thickest portion 
the musculature is 6.5 mm in a transverse section. It forms the seat 
of a pronounced fibrosis. The streaks of connective tissue proceed 
from the submucosa, continuing in thick or fine Hnes, with infiltrations 
of round cells, between the muscular bundles of the propria. The 
pyloric sphincter without remark. No signs of peptic ulcer or ulcus 
scars in any of the sections. 

Oase 2. Gunnar E. 27 years of age. Clinical diagnosis: Tbc. piilm. 
amb. G. pnihx. art. dx. -j- Tbc. intestin. Amyloidosis -f Polyarthritis 
cliron. Arthritis troubles since his eleventh year of age. The tuberculosis 
detected in 1944. He was then admitted to the Central Sanatorium at 
Uppsala. In the hospital records, he is stated to have been operated 
upon in the stomach after, at the age of two years, having swallowed 
some hydrochloric acid. Unfortunately, a more precise specification 
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of time lias proved unavailable. On the 16tb of August 1946 the patient 
died in bis lung tuberculosis. Autofsy: the esophagus without remark. 
The stomach of ordinary size and form. A gastro-enterostomy with an 
opening with a diameter of four fingerbreadths. The mucous membrane 
of the stomach is, here and there, somewhat red-stained, but every- 
where thin, and can be lifted in folds. In the distal part of the pyloric 
canal the musculature is markedly hypertropliic. In the section it has. 
the usual appearance and does not seem fibrotic. The lumen of the 
pylorus has the breadth of a pencil. The musculature of the pyloric 
sphincter without remark. In the first part of the duodenum plenty 
of digested food. No peptic ulcers or cicatrices o.bservable. Microscofic 
examination (the pyloric canal): The mucous membrane somewhat 
atrophic but disclosing no signs of the presence of inflamraation. The 
submucosa displays a pronounced fibrosis and a slight infiltration of 
round cells but is otherwise without remark. The muscularis is distinctly 
thickened, in its thickest place measuring 7 mm in a transverse section. 
The hypertrophy reaches its maximum close to the pylorus, gradually 
fading out towards the oral part of the pyloric canal. The musculature 
forms the seat of a moderate fibrosis. No ulcers or delimited cicatrices, 
discoverable in a number of sections from different parts of the pyloric 
canal. 

Without doubt, the forementioned cases of pyloric hyper- 
trophy have occurred as a result of the action of the acid on 
the ventricular wall, i. e. consequent on a diffuse, cicatricial 
gastritis of the pyloric canal. The striking similarities with regard 
to the patho-anatomical changes between the hypertrophies 
originating from “the acid-gastritis” and the more essential 
ones speak in favour of a pathogenesis common to both. For 
this and other reasons it seems likely that a chronic gastritis 
constitutes the source from which a pyloric hypertrophy in an 
adult originates. To this contention the objection may, perhaps, 
be raised that, considering the exceedingly high frequency of 
chronic gastritis, the pyloric hypertrophies should, under the fore- 
mentioned supposition, be far more common than they are. 
However, as previously stated, mild forms of hypertrophy are 
by no means rare. As pointed out by Nicolaysen, a certain 
degree of thickening of the ventricular wall of the antrum wall 
extremely often be noticed in cases of chronic gastritis with 
ulcus symptoms. 

However, even though a chronic gastritis may, with a con- 
siderable degree of probability, be supposed to form the cause 
from which a pyloric hypertrophy arises, it seems fairly difficult 
to explain the precise mechanism of the pathogenetic connection. 
From a purely theoretical standpoint, a hypertrophy of the type 



PYLORIC HYPERTROPHY’’ IN INFANTS AND IN ADULTS. 541 

discussed liere should originate either 1) in order to compensate 
for an organic or functional stricture in the pyloric sphincter 
itself or 2) as a result of a protracted or iterative spastic contrac- 
tion in the musculature of the pyloric canal. 

As far as the first alternative is concerned, there is nothing 
to say in favour of it. The histological findings contradict a sup- 
position of an organic stricture in the sphincter. They show 
that, contrary to the musculature of the pyloric canal, that of 
the pyloric sphincter is always exempt from any fibrosis. On 
the other hand, the fact, observed also by Andersen and co- 
worlcers, that the pyloric sphincter does not display any signs 
of hypertrophy, speaks against any assumption of a functional 
sphincteral stricture, i. c. a spasm. 

As regards the hypothesis that a chronic spasm in the mus- 
culature of the canal may cause the hypertrophy, it has been 
ascertained that such a spasm does nor seldom occur. For in- 
stance, in a case of relative pyloric stenosis, published by Prinz, 
the antral part of the stomach was, at operation, found to have 
a reddish appearance. At a slight toucli the musculature 
reacted 'vvith a local, extremely marked contraction. The present 
writer has previously reported a case of pyloric hypertrophy 
in a man of G4 years of age with a disease history of 6 months. 
At the operation the distal part of the pyloric canal was seen 
to merge in a greyish-white, firm tumour, tlie size of a walnut, 
which, under the disengagement of the duodenum, considerably 
diminished. Accordingly, the not infrequent occurrence of a spasm 
in a thickening of the musculature in the pyloric canal can hardly 
be denied, but whether it be primary or secondary to the hyper- 
•trophy cannot be definitely decided. However, certain observa- 
tions suggest that it is primary. A case of bronchial asthma and 
pyloric hypertrophy in a woman, 36 years of age, published by 
Sandelin sheds an interesting light on this problem. Simul- 
taneously with asthmatic attacks, the patient often felt abdominal 
pains and, because of the latter symptoms, she was admitted 
to a hospital. At the subsequent examination a tumor, the size 
of a plum, which at the operation was seen to consist of a thicken- 
ing of the pyloric region, was palpable to the right of the epi- 
gastrium. The pyloric canal was extremely narrow but the mucous 
membrane seemed normal and was mobile against the underlying 
musculature, which was strongly thickened, measuring 16 mm 
transversely. The histological examination disclosed an infil- 
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tration of, chiefly, eosinophilic leukocytes, sparse in the submu- 
cosa but exceedingly marked in the musculature. The muscula- 
ture displayed “degenerative processes”. In this instance there 
is no reason to doubt that the spasm is primary to the hyper- 
trophy. In all likelihood, the same applies to other cases. In his 
discussion of the nature of the hypertrophy Sandelin also stresses 
the possibility that the pyloric stenosis in the forementioned 
case “is of the same nature as the stenoses in the bronchi in 
asthma”. 

Now, the question of the causes of this spasm presents it- 
self, for very likely, there is more than one cause to be looked 
for. Unfortunately, the histological examination offers no more 
of an answer in this instance than in the case of most visceral 
dyskinesias. One theoretically feasible possibihty, with regard 
to the origination of a spastic state of contraction in the muscula- 
ture of the pyloric canal, is that the inflammatory products 
arising from the chronic gastritis play the part of allergens caus- 
ative of spasms in a pathergic. Thus, the hypertrophy should 
originate in a way similar to that of bronchial muscular hyper- 
trophy in bronchial asthma. — Also another possibihty offers 
itself, viz., that the fibrosis has changed the normal conditions 
of motility of the stomach, and more especially of the pyloric 
canal. This is due, partly, to the fact that the mucous membrane 
cannot function to the same extent as normally, irrespective of 
the muscularis, since it has become more fixed to the submucosa 
and, thereby, to the muscular wall, because of the abnormal 
mutual fixation of the muscular bundles, and, partly, from un- 
avoidable defects owing to contractions of the musculature. Such 
changed and abnormal conditions of motihty in one of the most# 
important parts of the stomach, i. e. “canalis egestorius”, may 
very conceivably cause a muscular hypertrophy of a compensative 
nature. 

Finally, to return to the question expressed in the headline 
of this paper, viz.: “Does any genetic connection exist between 
pyloric hypertrophy in infants and in adults? ”, it should be evident, 
from the arguments set forth above, that in the opinion of the 
present author, no such connection exists between these two 
diseases. This implies no denial of the fact that similar or iden- 
tical etiological factors may be significant with regard to the 
origination of both these diseases (cp. the allergic theory of the 
present author). Only careful follow-up examinations of a com- 
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preliensive, uniformly treated material, of individuals who 
in childhood had been affected by pylorospasm, seem likely to 
produce a definite answer to the question of a connection between 
pyloric hypertrophies in infants and adults, respectively. 

Summary. 

After a description of the symptomatology and the patho- 
anatomic basis of pyloric hypertrophy in infants and in adults, 
the question is discussed whether there is any genetic connection 
between the two forms of disease. In the opinion of the author, 
no such connection exists. In the light of two cases of old caustic 
injuries in the stomach, the part, if any, played by the chronic 
gastritis vdth regard to the occurrence of pyloric hypertrophy in 
the adult is investigated. The conclusion is drawn that the chronic 
gastritis constitutes that pathogenetically active factor in the 
pyloric hypertrophy of the adult. 
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From the Central Hospital, Banders, Denmark 


^^Ligamentous” Ankle Fractures. 

Diagnosis and Treatment. 

By 

NIELS LAUGE-HANSEN. 


In “Anlcelbrud I” (Dissertation, 1942, Niels Lauge-Hansen) 
it is described bow tbe manner of production (genesis), patho- 
logical anatomy, characteristic roentgenogram (genetic roentgen 
diagnosis), and technique of reduction (genetic reduction and 
maintenance) of the ankle fractures met with in clinical work 
were established by means of combined experimental-surgical 
and experimental-radiographical investigations. There are 4 
types of ankle fractures which patho-anatomically occur in con- 
stant and characteristic stages. 

The types of ankle fracture are characterized by the localiza- 
tion and form of the fibular fracture, and the stages within each 
individual type are determined according to the combination of the 
fibular fracture with other fractures involving the ankle region. 

When type and stage have been determined, the pathological 
anatomy is given, also with regard to which ligamentous ruptures 
may be present in the different types of ankle fracture (see “Ankel- 
brud I”, pp. 307—320). 

It is emphasized that detachment of medial or lateral ligaments 
of the anlde is often an equivalent to a fracture of the medial or 
lateral malleolus. 

In all the 4 types of ankle fracture, stage I is, or may be, a liga- 
mentous detachment, i. e., a “ligamentous” ankle fracture. ^ 

In the literature it is often still deplored that sprain and liga- 
mentous rupture involving the ankle region are dark points, and 
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that these affections often cause diagnostic and therapeutical 
•difficulties and result in disability. 

In order, if possible, to find the underlying cause of this trouble 
a material consisting of all ambulant and hospitalized patients who 
were referred to roentgen examination in the Central Hospital, 
Eanders, during the twelvemonth from July 1, 1947, to June 30, 
1948, for fresh lesion of the ankle region was made the object of a 
closer investigation. 

If there is a lesion at stage I, and this lesion is a ligamentous 
detachment, it is not by far always possible to demonstrate it by 
ordinary roentgen studies; but nevertheless it is easy to obtain a 
precise and exact diagnosis by a special roentgen examination. 
Its efficiency will appear from the material. In the following 
each individual type of ankle fracture will be dealt with, par- 
ticularly the varieties with ligamentous detachments only. 

Sufinaiion-Additclion Fracture I, i. e., transverse fracture in a 
varying height of the lateral malleolus or rupture or detachment 
of ligamentum calcaneo-fibulare and ligamentum talo-fibulare 
posterius. Detachment occurs at the attachments of these liga- 
ments (see Figs. 1 — 2), either at the tip of the lateral malleolus 
or on the calcaneus and talus. 

These ligamentous detachments are demonstrable in an ordinary 
roentgenogram only when a bone shell large enough to be visible 
on the film has been torn off. If this is not the case, and a ligament- 
ous fracture is suspected, a special roentgen examination must be 
made in the frontal plane, while the hind foot is adducted. The 
distal part of the crus is fixed with one hand while the other grasps 
around the foot at the calcaneus from the plantar aspect and 
moves it medially — adduction. This is done with a vigorous and 
persistent adduction pull and may be accomplished without 
anesthesia. In this way a distinct varus position of the talus in 
the “malleolar fork” (tibio-fibular mortise) occurs, and the dis- 
tance between the talus and the tip of the lateral malleolus is 
increased, indicating ligamentous detachment laterally (Figs. 
3—4). 

By roentgen examination under ordinary supination of the foot, 
ivhich is sometimes recommended, the varus position of the talus 
m the malleolar fork will not occur unless the supination is very 
vigorous, and a simultaneous inversion (inward rotation) of the 
foot is carried out, by which the hind foot is adducted to a cer- 
tain extent. This manoeuvre will cause a strong muscular fixation 
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and intense pain owing to tightening of the tendons running 
behind and distal to the lateral malleolus. If the hind foot is 
adducted as described in the preceding paragraph, it is possible 
to avoid these troubles which may to a smaller or greater extent 
disturb the roentgen examination and lead to an erroneous result. 
Considering that ligamentous detachment takes place along the 
entire lateral surface of the talus, and that there is often a simul- 
taneous rupture of the joint capsule of the posterior talo-calcanean 
articulation strengthened with a ligament laterally (see Fig. 1), 
it will be realized that the affection is a serious lesion. 

The lesion is very frequent, but so far it is rarely diagnosed pri- 
marily, as there is no or only faintly visible changes of the bones 
in the roentgenogram, and as roentgenograms taken under ad- 
duction are not commonly used. We have often experienced that 
the lesion is not diagnosed primarily. Such a case is shown in 
Figs. 5 — 8. Note the changes of the posterior talo-calcanean arti- 
culation, which may account for the difficulties experienced by 
the patients. That it is so will be seen from the material which 
the author intends to review a little later on. 

Swpination-Eversion Fracture I, i. e., detachment of ligamentum 
malleoli lateralis anterius, is not roentgenologically demonstrable 
when it occurs as an isolated lesion, except when a shell of bone 
large enough to be seen in the lateral view has been torn off, but 
this is generally not the case. By a special roentgen examination 
it is sometimes possible to demonstrate its presence by means 
of fourth projection, but it may also be diagnosed clinically (when 
the roentgen examination has shown no sign of ankle fracture) 
by the presence of a swelling corresponding to the hgament and 
a very distinct tenderness corresponding to the ligamentous 
attachment on tuberculum anterius tibiae and on the; proximal 
part of the anterior margin of the lateral malleolus. 

'Pronation- Abduction Fracture I, i. e., fracture of the medial 
malleolus or detachment of the deltoid ligament. If the ligament 
has been detached with a shell of bone not large enough to , be 
demonstrated roentgenographically, nothing abnormal will be seen 
in the roentgenogram of the ankle region since the talus generally 
occupies its normal position in the malleolar fork. By a special 
exposure in the frontal plane under abduction of the hind foot 
(the distal part of the crus is fixed, and the calcaneous part of the 
foot is grasped and moved laterally), the talus will adopt a valgus 
position in the "malleolar fork”, and the articular space between 
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the medial malleolus and talus is widened, indicating a liga- 
mentous ’lesion (Figs. 9-— 10). 

Pronation-Eversion Fracture II, i. e., lesion as in pronation- 
abduction fracture I (w^liicli see) -f- detacliment of ligamentum 
malleoli lateralis and ligamentum interosseum tibio-fibulare. 
(Strictly speaking it ought to be designated as stage I, since stage I 
of pronation-eversion fracture corresponds to pronation- abduc- 
tion fracture I, and since it is actually stage II (the lesion of the 
ligaments of the syndesmosis) which denotes and is the commence- 
ment of the pronation-eversion type of fracture.) If in this type 
there is no fracture of the medial malleolus, but detachment of 
the deltoid ligament, it will generally be impossible to demon- 
strate it roentgenologically as the- position of the talus in the 
malleolar fork is completely normal, and the syndesmotic space 
presents natural conditions. If, on the other hand,- a roentgeno- 
gram is taken in the frontal plane while the foot is everted (rotated 
outward), it wdll be possible to demonstrate valgus position of the 
talus in the “malleolar fork”, increase of width of the interspace 
betiveen the talus and medial malleolus, and of the syndesmotic 
space (Figs. 11 — 12). 

In the following table the ratio of incidence of the 4 types of 
ankle fracture of the material from 1942 wall be found. 

For the purpose of comparison the ratio of incidence of the types 
of fracture of the material from July 1, 1947, to June 30, 1948, 
is also cited in the table. 


Supination-Adduction Fracture 

1948 


1942 

Stage I (ligamentous) 

19 



Stage I 

10 


25 

Stage II 

■9 


23 


38 = 

35.S % 

48 = 16.5 

Supination-Eversion Fracture 




Stage I 

4 


8 

Stage II 

.. 14 


72 

Stage III 

7 


48 

Stage IV 

10 


84 


35 = 

33% 

212 = 68.G 

Pronation -Abduction Fracture 




Stage I (ligamentous) 

5 



Stage I 

4 


6 

Stage II 

4 


9 

Stage III 

5 


3 


18 = 17 % 18 == 6 % 

39 — 1(82266. Ada cl’Ar, Scandinav. Vol. XCVn, 



548 


NIELS LAUQE-HANSBN. 


Pronation-Eversion Fracture 1948 

Stage II (ligamentous) 7 

Stage II 2 

Stage III 4 

Stage IV 2 

15 = 14 % 


1942 


4 

4 

18 


26 = 8.3 % 


Tile material from 1942 originates from Copeniiagen, i. e., a 
purely urban population. 

Tbe material from 1948 is, as already mentioned, from Banders, 
and a considerable portion of tbe patients belongs to tbe rural 
population. 

In an urban population tbe ratio of incidence of supination- 
eversion fractures is larger than in a rural population, wbicb 
accounts for some of tbe difference in tbe ratio of incidence of tbe 
two materials. 

But tbe most essential part of tbe difference is, however, due to 
the large number of “ligamentous” ankle fractures which were 
demonstrated in tbe material from 1948. Tbe number of these 
fracture (31) is relatively large, particularly in tbe supination- 
adduction group, but it is also considerable in tbe pronation- 
abduction and pronation-eversion groups. 

Thus the investigations presented here seem to show that if a 
special roentgen examination is omitted in case of tbe presence 
of clinical symptoms of lesion of tbe ankle-joint region, approxi- 
mately 30 % of serious lesions, i. e., the “ligamentous” ankle frac- 
tures, ivill not he diagnosed primarily. 

In addition to these ligamentous lesions, all of which can be 
included in tbe genetic classification of anlrle fractures, since they 
are equivalents to malleolar fractures and have tbe same genesis, 
there is another ligamentous lesion in tbe ankle region, which is 
also very frequent. 

This lesion is detachment or rupture of ligamentum talo-fibulare 
anterious (see Fig. 13 a and b). 

This lesion is produced by a vigorous inversion (inward rota- 
tion) of tbe maximally supinated foot. By experimental-surgical 
investigations, tbe results of which have been presented at a 
meeting of tbe Danish Society of Surgeons (Nordisk Medicin, 
Bd. 32, p. 2337, 1946) tbe author succeeded in producing this 
lesion experimentally. It is rarely roentgenologically demonstrable. 
When the possibility of ankle fracture has been ruled out by 
roentgen examination, it may be diagnosed cbnically by the 
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presence of a (generally considerable) swelling corresponding to tlie 
localization and surroundings of the ligament laterally on tbe 
dorsum pedis, and a very distinct tenderness corresponding to the 
attachment of the ligament on the distal part of the anterior 
margin of the lateral malleolus and on the lateral surface of the 
collum tali. A secondary lesion in this mechanism of fracture may 
be rupture of the ligament strengthening the lateral and plantar 
aspects of the calcaneo-cuboid articulation (Fig. 14). A dorso- 
plantar roentgenogram of the mid foot can give the diagnosis by 
showing grain-sized osseous avulsions from the lateral contour 
of the cuboid and calcaneus, and thus affords a diagnosis not 
only of the second lesion (Fig. 15 a, b), but also indirectly of the 
first. 

As far as the treatment of these lesions is concerned, the readers 
are referred to the conclusion of Aage Berntsen’s article: “On 
Arthrodesis Talo-Cruralis in Painful Sequelae of Malleolar Frac- 
tures” (U. f. L., p. 82, 1944). It says, “In order to prevent the 
occurrence of these disabling conditions anatomical reduction ac- 
cording to Niels Latjge-Hansen’s technique should be em- 
ployed . . .”. 

As isolated lesions of ankle ligaments are equivalents to ankle 
fractures with regard to genesis, tendency of dislocation, and 
mechanism of genetic reduction and maintenance, the reduction 
and maintenance of position of the reduced fractures should 
be as in case of ankle fractures. 

In supination- eversion I and supination-inversion I immobil- 
ization (with the foot pronated and dorsiflexed) for 3 weeks 
will suffice. 

Supination-adduction I, pronation-abduction I, and pronation- 
eversion II require longer immobilization. Generally a period of 
10 — ^12 weeks is recommended, but in the author’s experience 6 
weeks will presumably suffice in most cases, provided that the 
injury is diagnosed at once, and the fracture is reduced and im- 
mobilized in a plaster cast in conformity with the genesis. 


Summary. 

Among 106 lesions of the ankle joint, submitted to X-ray 
examination during a year in the X-ray department of the central 
hospital. Handers, 31 “ligamentous” ankle fractures were found. 
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These are not visible on ordinary roentgenograms, but are only 
to be demonstrated by a special technique which is described. 
The “ligamentous” ankle fractures are serious lesions which are 
classified just like ordinary ankle fractures, and have to be treated 
in the same way by reduction and immobihzation in plaster of 
Paris. Further is described a common “ligamentous” lesion of the 
ankle, not included in the usual types of ankle fracture. It is 
produced by forced inversion (inward rotation) of the supinated 
foot. 


Literature. 

Berntsen, Aage: U. f. L., p. 82, 1944. — B^k Keistensbn, T.: 
Nordisk Medicin 37, p. 277, 1918. — Kjase, Sven: U. f. L., No. 13, 
p. 273, 1948. — Lauge-Hansen, N.: Ankelbrud I, Disp. 1942, Copen- 
hagen. — - Lauge (-Hansen), N.: Archives of Surgery Vol. 56, p. 259, 
1948. — Lauge-Hansen, H.: Nordisk Medicin, 32, p. 2337, 1946. — 
Thomasen, EjviNn; Nordisk Medicin, 25, 689, 1945. 



From the Department of Surgor5' (Head: Professor Olle 
and The Central Laboratory (Head: A. GuonWALL, Associate Professor), 
Kungl. Akademiska Sjukhuset, Uppsala. 


Surgical Aspects of the Adreiialiiie-Coiitent 

in Blood. 

By 

SVANTE ANNERSTEN, 


1. Method. 

The important questions involving the reactions of the vas- 
cular system on surgical operations are probably unanswerable 
unless the variations of adrenaline in the blood are taken into 
account. This lacuna in our ' knowledge about a fundamental 
domain is chiefly due to the difficulty of exactly determining the 
adrenaline content in the blood by reasonably simple methods in 
the laboratory. 

The methods of determining adrenaline are in principle of two 
different kinds, biological and chemical. The former is very com- 
plicated and therefore impossible in chnical practice. 

In principle the chemical methods are based on an oxidization 
of the adrenaline, 

Kobro (1946), attempted to determine the blood adrenaline photo- 
metrically by arsenic-molybdenum after precipitation with trichlor- 
acetic acid. His values were approximately O.os ^g, per ml. blood. 
The most specific and sensitive method in use today is the one based 
on a fluorescence phenomenon described by Gaddum and Schild in 
1934 (but discovered as early as 1930 by Paoet). This fluorescence is 
caused by subjecting adrenaline in alkaline solution to irradiation by 
ultraviolet light. The most persistent difficulty in connection with this 
method has been the troublesome “eigen-fluorescence” of- other sub- 
stances in the plasma, chiefly proteins. Hueber (1940), Kaeaja and 
Savoeainen (1941), Jorgensen (1945) and West (1947) have tried 
to combat this difficulty by dialyzing the blood. These authors thus 
get an adrenaline concentration of 0.0 4 — O.io ^g. per ml. blood. 
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Lehmann and Michaelis (1942) adopted another method. 
They filtered away the extraneous fluorescence ( == the “eigen- 
fluorescence” of plasma which is blue while that of adrenahne 
is green) by optical means. This enabled them to measure the 
specific fluorescence of adrenahne. The hght intensity, is, how- 
•ever, so insignificant that it is difficult to measure in a photo- 
meter. Thus, VON PoRAT (1946) was unable to measure “normal 


FILTER B FILTER C 



Eig. 1. Diagram of fluorescence measurement in spectrophotometer. 

values” of the adrenaline content in blood. Using Pulfrich’s 
photometer the author for a long time attempted in vain to ob- 
tain reproducible results. Only after I had, in collaboration 
with Gronwall and Koiw, adopted Beckmann’s spectrophoto- 
meter' with a fluorescence accessory-set (and in other respects a 
modification of Lehmann’s and Michaelis’ method) did I ob- 
tain certain figures with respect to the adrenahne content in 
plasma. The outstanding advantage of Beckmann’s spectro- 
photometer is its great sensitivity in conjunction with the objec- 
tive registration with a photoelectric cell which, in addition, ma- 
kes possible very rapid readings. This latter factor is of particular 
importance as the fluorescence of adrenahne attains its maximum 
in 1 / 2 — ’3 minutes (depending on alkalinity and other circumstan- 
ces) and then rapidly fades away. Our “normal values” agree quite 
well with those found by Lehmann and Michaelis; 1 — 3 /.i gr. 
adrenahne per ml. plasma. 

In principle the analysis is carried out as follows: 4 ml. of blood are 
drawn from the cubital vein and transferred with 2 ml. buffer solution 
(citrate-thiosulphate) to a pyrex centrifuge tube. Adrenaline in this 
solution is stable for at least 24 hours. After 15 minutes of centrifuging 
1 ml. of plasma is transferred to a cuvette of corex glass, 2 ini. of 10 
percent NaOH solution are added. After stirring with a pyrex glass rod 
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Fig. 3. Adrenaline values in additive 
experiments. 

Eacli point = one determination. 


Fig. 3, Adrenaline values in blood 
from right a 2 id left arm. 
Specimens from the same person 
taken simnltaneouslv. 


(an important detail !) tlie cuvette is placed in the spectrophotometer. 
The principle for measuring the fluorescence herein is illustrated in 
% 1 . 

The fluorescent liglit is filtered through an optical system which lets 
through the green light of adrenaline only and this affects the photo- 
electric cell which in its turn governs a galvanometer. The maximum 
reading is taken, as a rule after minutes (— reading A). Now O.i 
ml. of 40 percent formahne solution is added. This entirely neutralizes 
the fluorescence specific to adrenaline. The remaining fluorescence re- 
presents the “eigen-fluorescence” of plasma. After approximately 5 
minutes this has reached its minimum which is read off (== reading B). 
Then O.i ml. of O.oos percent freshly prepared adrenaline solution is 
added. After stirring the reading at maximum fluorescence is noted. 
This occurs already after 10 seconds or thereabouts (= reading C). 


The formula ^ 5 

0 JD 


X K gives the quantity of adrenaline per ml. 


expressed in micrograms. K is a predetermined factor calculated from 
a solution of known adrenaline concentration. 

The addition of a known quantity of adrenaline to plasma of known 
adrenaline concentration demonstrates good agreement between cal- 
culated and obtained adrenaline concentrations. (Fig. 2.) 

The error of method is insignificant (n = 16, a — O.i). This is shown 
in fig. 3 where specimens taken at the same time from the right and 
the left arm have been registered. 


There is no reason to doubt that the values obtained really re- 
present adrenaline. None of the several authors who have put 
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»m. tJg./m 

^9 I 
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TIME lOOOll.OO 1500 900 11.00 15.00 11.00 13.3016,15 9.00 10.30 900 

DATE 18/2 ^^2 V 3 4/3 5/3 11/3 

Fig. 4. . Hypertonia cases. Adrenaline and blood pressure for 2 days before 
operation. Adrenaline, blood pressure and blood sugar during operation 
and for some days thereafter. 



Fig. 5. Case of hypotonia with spontaneous improvement. Adrenaline 
and blood pressure determined every other day. 


the Gaddum-Schild fluorescence method to the test have found 
anything to contradict its adrenaline specificity. Not even nor- 
adrenaline reacts identically. A large number of substances con- 
tained in plasma have been tested by, among others, J orgensen 
and Lehmann and Michaelis, for example, acetone, acetylcholine, 
aneurin, ascorbic acid, cortin, creatinin, ethyl alcohol, fatty acids, 
glucose, lactic acid, glycogen, glycocoU, heparin, histamin, in- 
sulin, phosphoric acid, several salts, tyrosin to take an example. 
In my own studies I have found that bilirubin does not disturb 
the fluorescence, but, according to Lehmann and Michaelis gall 
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salts and iron and copper salts to a certain extent impair the in- 
tensity of the fluorescence. 

In two cases, where hyper- and hypotonia respectively were 
relieved spontaneously or by operation, I have found a remark- 
able paraUelisrn between changes in blood adrenaline and blood 
pressure (figs. 4 and 5). Similarly in an animal-experiment with 
shock (see fig. 8). 

In most operative cases and in animal experiments there is, 
as will be discussed in a subsequent section, a certain parallelism 
between blood sugar and blood adrenahne. This is highly com- 
patible with the fact that adrenahne increases blood sugar. Leh- 
mann and Michaelis have demonstrated that in rats the fluores- 
cence disappears completely 5 hours after an adrenalectomy. Jor- 
gensen found a very insignificant fluorescence remaining in 
dialyzed blood from adrenalectomized rabbits. 


2. The Nature of Blood Adrenaline. 

Comparisons between our determinations on plasma and 
plasma dialyzate are of the greatest interest. Table 1 gives the 
adrenaline content of dialyzed plasma as being only 2 — 3 per 
cent of the total adrenaline content. The figures for the dialyzates 
agree quite closely with those found by e. g. Jorgensen and 
West. They are also of the same magnitude as some figures de- 
termined by biological means. Falta and Ivcovic (1919) con- 
sidered that some of the adrenaline in blood was bound to an- 


Table I. 


Exp. No. 

Adrenaline 
in plasma 
before 
dialysis 

«g 1/ml 

Adrenaline in plasma 
after 4 hours dialysis 

% adrena- 
line in 
dialysate 

in impermate 

in dialysate 

1 

1.83 

1.70 

0.O5O 

2.7 % 

2 

3.30 

2.70 

0.082 

2.7 

3 

1.17 i 

1.13 

0.031 

2.7 

4 

1.51 

1.42 

0.040 

2.7 

5 

1.S9 

1.84 

0.051 

2.7 

6 

2.38 

2.24 

0.065 

2.7 

7 

3.19 

2.91 

0.081 

2.5 

8 

1.80 

1.62 

0.054 

3.0 

9 

1.52 

1.48 

0.046 

3.1 

10 

1.68 

1.64 

0.046 

2.7 
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other substance. Lehmann and Michaelis reason along the same 
lines. The investigations made by the author prove that the in- 
comparably greater part of the blood adrenaline is bound to some 
non-dialyzable substance, probably protein since the blood ad- 
renaline disappears after treatment with protein precipitants (e. g. 
chloracetic acid). 

The quantity of “free” adrenaline is insignificant and difficult 
to determine. The action of adrenaline is extremely rapid, and 
the fleeting “maxima” of adrenaline may be impossible to catch 
by biological methods or chemical dialytic methods, unless con- 
tinuous registration is arranged for. However, as will be shown 
in the following, the author has found considerable increases in 
the adrenaline contents in various clinical states. This implies 
that the blood adrenaline is ‘probably not broTcen down as rapidly as 
was hitherto supposed, but is almost immediately bound and there- 
fore will be biologically inactive. By chemical methods it is then 
possible to determine whether there has been an adrenaline ex- 
cess. The increases in the adrenaline content of the blood being 
very large, and with reference to the powerful effect of much 
smaller quantities of free adrenaline injected intravenously, this 
mechanism must imply much greater certainty than a slower 
breaking-down process would afford. That, however, the adrena- 
line breaks down relatively rapidly in the blood is shown by the 
clinical investigations to be described where not only rapid in- 
creases but also rapid decreases in the adrenaline contents occur. 


3. Clinical Investigations. 

A. Normal Values and Sources of Error. 

Lehmann and Michaelis, whose procedure we have adopted 
in principle, found in 42 normal test persons a mean value of 
1.87 jWg. adrenaline per ml. of blood; the minimum value was 
1,00 and the maximum value 3.16. In dialyzed blood from 35 
persons Jorgensen found a mean of 0.068 ^g. adrenaline per 
ml., minimum 0.041 and maximum 0.096, 

In 10 normal cases the author found a mean of 2.6 fxg. adrena- 
line per ml. (min. 1.00, max. 4.1) in blood specimens taken 8—9 
o’clock in the morning. In 7 of these cases specimens were also 
taken at 13 hours and at 16, hours. The daily variations were small 
(mostly in cases of recumbent fracture patients) but a slight 
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Table U. 


/iglml adrenaline in blood specimens at various times of day 

{Normal cases). 


No. 

8—9 A. M. 

13 p. m. 

15 p. xn. 

1 

1.00 

l.OG 

1.28 

2 

1.22 

1.51 

1..85 

3 

1.70 

1.80 

2.75 

1.30 i 

4 

3.80 1 

2.75 : 

i 5 

4.10 1 

3.90 

! 3.95 

i G 

2.80 

2.95 

! 2.04 

i 7 

2.50 

2.00 

! 1.00 


tendency to decrease later in tlie day was observed. This is shown 
in table II. 

If this group is also allowed to include the operative cases 
where specimens were taken at 8 o’clock in the morning before 
the operation, the total number of cases will be 27. Then the mean 
value for the adrenaline content ivill be 2.33 /.uj. ‘per ml. 

In estimating the importance of the blood adrenaline con- 
centration we must chiefly consider the psychical factors. Psy- 
chical excitation increases the adrenaline secretion of the supra- 
renal glands. In animal experiments Caxnox estimated the 
adrenahne increase to 3.2 — 3,7 p,g. per kg, per minute in states 
of excitement, Lehmanx and Michaelis teased a dog. The con- 
centration of adrenaline in the venous blood immediately in- 
creased from 1.38 //g. to 2.34 ^g., after 3 minutes the con- 
centration was 1,89 jUg. and after 20 minutes 1.70 /zg. Using 
a biological method Okamura could prove that in states of ex- 
citement in man the blood adrenaline increased 5 — 10 times. 

Naturally in dealing with operative cases where specimens are 
taken before, during and after the incision, it is necessary to take 
into account psychical affectations in the form of anxiety and 
pains. The individually conditioned irritability probably plays an 
important part, possibly also age and sex. 

Lehmann and Michaelis have demonstrated that bodily 
exertions often involve a slight reduction in the concentration 
of blood adrenaline. This is also a circumstance to be reckoned 
with in the postoperative period when pains may cause protrac- 
ted muscular contractions. 

Save the above we know practically nothing of how the surgical 
diseases here discussed per se affect the adrenahne concentration 
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in the blood. In the knowledge of the author only Kalaja and 
Savolainen and JOegensen have touched upon these problems 
without, however, being able to draw any certain conclusions. 

In estimating the significance of the changes in the concentra- 
tion of blood adrenahne caused by various surgical operations 
we must, therefore, reckon with considerable sources of error 
through factors which have nothing to do with the operation 
as such. These “extra-surgical” factors do, on the other hand, 
contribute to our knowledge of the changes occurring in the body 
when an operation is being carried out. 

Another matter which still more complicates the proper inter- 
pretation of the adrenaline changes is the extreme rapidity with 
which adrenahne is secreted into the blood and again disappears 
from it. How quickly these reactions actually take place is not 
properly known, but according to the above mentioned experi- 
ment by Lehmann and Miohaelis on a dog a shght increase in 
the adrenaline content could still be demonstrated after 20 min- 
utes. It is almost certain that we here are dealing with bound 
adrenaline. (Cf. Chapter 2.) Although a series of tests only in ex- 
ceptional cases hits the real adrenahne maxima, there should he 
some possibihty of following the concentration changes of the 
total adrenahne. A raised adrenaline value tells us that an in- 
creased secretion of adrenaline has taJcen ‘place. 

B. The Blood Adrenaline Content before, during and 

after Operations. 

Together with Norinder the author (1946) demonstrated that 
most major operations despite being normal were followed by an 
excess of sugar in the blood. The behaviour of the blood pressure 
pointed to the probability of a certain vasoconstriction, and, there- 
fore, that an adreno-sympathetic stimulation was, as in the case 
of initial shock, caused by operations, especially in the abdomen. 
The present investigation therefore pays special attention to con- 
centration of adrenahne and sugar in the blood in such operations. 

In a total number of 22 operative cases the blood adrenaline 
and blood sugar contents were determined at the same time. As 
a rule the blood specimens for both these analyses were taken 
simultaneously — ■ in the morning before the operation, when 
complete anaesthesia had set in and 1 — 2 hours after the finished 
operation, also on the morning of the day after the operation and 
two, days after it. Figs. 6 and 7 iUustrate four typical curves ob- 
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Tal)le ni. 



Pat. 



' Anaes- 

I 

ng adren/ml (left) mgm% blood sugar (right) | 

No. 

Age 

Sex 

Up. 

thesia 

Morning 

After 

anaest. 

1 — 2 hours 
after op. 

1 day 
after op. 

2 days 
after op. 

1366 

59 

M. 

Ventr, 

resect. 

Spinal 

2.5 

210 

1.9 

165 

1.4 

245 

O.G 

140 

~ 


682 

43 

M. 

» 

)> 

2.4 

120 

3.0 

180 

4.G 

160 

1.0 

145 

1.4 

125 

367 

59 

M. 

» 

» 

2.0 

125 

0.5 



3.3 

180 

2.7 

190 

1.7 

1 

1000 

25 

M. 

» 

» 

2.3 

135 

1.6 

130 

3.2 

250 

1.8 

160 

1.5 

140! 

933 

71 

M. 

» 

Splanch. 

1.1 

100 

1.5 

105 

0.9 

200 

2.1 

125 

1.2 

120; 

1309 

52 

M. 

» 

» 

1.5 

150 

1.0 

220 

0.2 

165 

0.9 

245 

0.6 

230: 

659 

44 

M. 

Ohole- 

cysteot. 

Spinal 

4.0 

125 

1.3 

200 

3.7 

260 

1.9 

160 

1.4 

135' 

I 

1 

672 

50 

W. 

)) 

» 

2.8 

150 

3.7 

145 

3.0 

145 

1.5 

105 

— , 
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0.1 
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2.2 
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3.3 
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76 

M. 

» 
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— 
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4.7 

— 

— 

— 
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5.7 

140; 

342 

61 

W. 

i }> 

» j 

3.9 

150 

5.7 

— 

1.9 

125 

2.5 

180 

2.2 

170: 

1375 

69 

M. 

: » 

Spinal 1 

1.0 

95 

0.8 

230 

1.0 

160 

0.7 

175 

1.4 

200! 

368 

64 

M. 

Prostat- 

ectomy 

» 1 

4.3 

115 

4.8 

240 

2.0 

180 

2.9 

125 

4.4 

130' 

i 

336 

65 

M. 


» ! 

2.7 

— 

— 

180 

4.S 

280 

1.7 

150 

2.0 

901 

368 

64 

M. 

» 

Sacral 

4.2 

110 

4.8 

240 

i 2.0 

180 

3.0 

125' 

4.4 

1301 

397 

30 

M. 

Thoraco- 

plastic 

Narcot. 

1.4 

130 

5.0 

— 

3.7 

235 

7.8 

205 

1.5 

150! 

1 

556 

29 

M. 

» 

» 

1.3 

120 

2.4 

200 

0.7 

185 

1.9 

140 

2.0 

110; 

458 

66 

M. 

Column- 

fix. 

Spinal 

1.4 

110! 

2.8 

155 

2.1 

130 

1.2 

125 
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20 

M. 

Strumect. 

Local 

1.1 

116 

1.5 

140 

1.0 

130 

l.S 

140 

0.7 

no: 

1397 

50 

M. 
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2.1 

170 

! . — 

— 

2.0 

130 

— 



0.9 

150' 

1396 

78 

M. 

Anus 

praeter. 

vSplanchect. 

i Spinal 

2.3 

115 

0.1 

195 

0.2 

190 

0.3 

55 

(Diabetes) j 

604 

47 

W. 

i 

1.5 

110 

6.0 

170 

2.6 

150 

2.5 

130 

1.5 

1201 


tained from sucli figures. Table III gives a graphic representation 
of all the cases. 

Owing to the above mentioned sources of error the values 
obtained are difficult to interpret. With the increasing effect on 
blood sugar of adrenaline in view a certain parallelism between 
the adrenaline and blood sugar curves could have been expected. 
A reasonably pronounced parallelism can, however, be dem- 
onstrated in only half (11) of the operative cases. That the re- 
maining 11 cases give no evidence of parallelism in this respect 
need, however, not exclude the possibility that the hyperglycemia, 
which occurs in practically all the cases, is due to an increase in 
adrenaline. The time interval between the specimens is so long 
that a destruction of adrenaline may have set in. It is natural to 
suppose that an excess of adrenaline is followed by a pause in 
adrenaline secretion and that a blood specimen taken at such 
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Thoracoplastic case chocked. Fatal The second case died in pneumonia, 

outcome after few days. 

times gives low values. On the other hand, the adrenahne does 
not mobilize the liver glycogen quite instantaneously. Several 
authors {e. g. Geil 1943, and Warming-Laesen, 1947) have dem- 
onstrated that intravenously injected adrenaline results in a 
significant increase in the blood sugar only after ^2 hour and 
maximum increase after P/g hours approximately. After that the 
blood sugar concentration returns to the initial value at ap- 
proximately the same rate. These authors have also proved that 
the blood sugar increase is dependent on the functional health 
of the liver — hepatitis results in less hyperglycemia on the ad- 
ministration of adrenahne. With these circumstances in view it 
is more remarkable than not that the adrenaline and blood sugar 
curves are synchronized in as many as 50 per cent of the cases. 

Even the preparations for an operation, including the an- 
aesthetizing, often result in a hyperglycemia, which becomes more 
pronounced immediately after the operation but later tends to 
subside and which almost certainly depends on an increase in 
the adrenaline content in the blood. Owing to the fact that the 
adrenaline is bound to other substances, the author’s method in 
some cases affords a means of demonstrating this increase. The 
investigations indicate that the major operations in question 
(mainly ventricular resections, cholecystectomies, prostatectomies, 
thoracoplastic operations and strumectomies) very frequently give 
rise to adreno-sympathetic compensatory states of excitation such 
as in early shock, to be supervised and rapidly treated as such — 
with adequate liquid therapy and not with so called stimulants. 

As we see in Table III the types of anaesthesia adopted in ab- 
dominal operations in this material were spinal anaesthesia ac- 
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cording to Seebreclit and posterior splanclinic anaesthesia accord- 
ing to Kappis. 7 of the 10 spinal anaesthesias show a clearly re- 
duced blood adrenaUne content when complete anaesthesia set in. 
In 2 of these cases there were scarcely any traces of adrenaline. 
This is what could be expected since the visceral reflexes and 
thereby an important phase of the mechanism acting on the 
adreno-sympathetic system no longer function. The falhng blood 
pressure is a sign of this. To keep this under control in the usual 
manner 1 — '2 ml. of Sympatol was administered subcutaneously 
in most cases. (The author is at present studying how Sympatol 
influences the adrenaline and blood sugar levels.) 

In 3 of the spinal anaesthesia cases the adrenahne content in- 
creased already before the operation. One case was a splanch- 
nicectomy to relieve hypertonia, the other two abdominal ope- 
rations (ventricular resection and cholecystectomy respectively). 
In all these cases the blood pressure was reduced, the reduction 
being stopped with Sympatol. The adrenaline tests were taken 
when the blood pressure was on the increase. 

In 4 cases of splanchnic anaesthesia there was an increase in 
blood adrenahne even before the operation in 2 cases, a reduction 
in 2. In 3 cases, however, the differences were insignificant. This 
form of anaesthesia is consequently less disturbing to the adreno- 
sympathetic system. 

Of both the cases of thoracoplasty (in Narcotal narcosis) one 
showed fairly small blood adrenahne variations and a fleeting, 
moderate hyperglycemia. This case healed without comphcations. 
The other case, on the other hand, which, having double-sided 
TBC-disorders, had an unfavourable prognosis and died after 4 
days. The patient was shocked and received blood transfusions 
in connection with and after the operation. Here both blood 
adrenahne and blood sugar were much increased (fig. 7), a fact 
pointing to the probable importance of the adrenahne increase in 
shock. 

Two more fatal cases occurred in this series of operations. One 
■was a 78-years-old diabetic with inextirpable cancer recti who 
died following the operative formation of an artificial anus. The 
operation (under spinal anaesthesia) exhibited a decreased adren- 
ahne concentration which remained post-operatively. The sec- 
tion showed bronchopneumonia and parenchymatous organic de- 
generation. The other case died of a fulminant pneumonia on the 
second day after ventricular resection. Here also the postoperative 
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course showed an uninterrupted decrease in the concentration of 
adrenahne (fig. 6). The section evidenced bilateral pneumonia and 
pronounced degeneration of the parenchymatous organs. It seems 
probable that the parenchymatous degeneration and bad cir- 
culation had a deleterious effect on the adrenahne secretion of the 
suprarenal glands. This shows that in septic conditions and in the 
later stages of shock it is possible to find evidence of impaired ad- 
renaline function and the importance of using vascular stimulants 
in such cases. 

The 3 prostatectomies yielded no significant increases in ad- 
renaline concentration. It is remarkable, however, that 2 of the 
cases had high preoperative adrenahne values which decreased 
postoperatively but returned to the initial values after 2 days. 
They are old persons who have difficulty in mobihzing their 
adrenahne. The most vital of these old people did, however, react 
with fairly marked adrenahne and blood sugar increases 2 hours 
after the operation. 

It is surprising that the two cases of Basedow’s disease, where 
relatively high adrenahne values could be expected before, during 
and after the strumectomy, evidence low values with small 
variations and no really significant increase in either blood ad- 
renahne or blood sugar. A few other thyreotoxicoses were studied 
already prior to the start of iodine treatments. Even then the 
blood adrenahne values were low. 

An investigation into the influence of age on the blood ad- 
renahne concentration shows no significant difference between 
the normal values of old and young persons. Patients over 60 
years of age did, however, exhibit a tendency to react with a 
smaller increase in adrenahne in connection with operations 
than persons less old. The material is still too small to allow 
certain conclusions to be drawn. The same apphes to any sexu- 
ally conditioned differences. It is, however, striking that all 
the 3 women already in the anaesthesia stage, preoperatively, 
manifested increased blood adrenahne concentrations. Is this 
perhaps a manifestation of greater psychical irritabihty? 

C. Summary of the Clinical Investigations. 

Despite the fact that clinical series determinations of blood 
adrenaline encounters great difficulties, chiefly owing to the 
strong psychical dependency of the adrenahne secretion and also 
because the adrenahne is rapidly ehminated from the blood, the 



SURGICAL ASPECTS OF THE ADRENALINE-CONTENT IN BLOOD. 563 

investigations exliibit manifestly significant variations in the 
blood adrenaline content in operated persons in contradistinction 
to non-operated persons. 

Of 22 operated cases 11 exhibited increased blood adrenaline 
concentrations 1 — 2 hours after the operation. Even 24 hours 
later 7 cases manifested slightly higher values than before the 
operation, in some cases, however, not more than the normal 
variation for the 24-hour period. 2 days after the operation the 
adrenaline concentration is in all cases slightly lower than or 
approximately the same as before the operation. In all cases save 
1 the blood sugar is increased by the operation, an increase which 
is still significant the day after the operation but thereafter 
decreases. In 11 of the cases there was a certain parallelism be- 
tween the adrenaline and blood sugar curves. It is therefore 
fxobably that the adrenaline increase causes the hyperglycemia and 
that the operation must ho looked upon as an initial stage of shock. 

In 7 of the 10 spinal anaesthesias the adrenaline concentra- 
tion falls during the anaesthesia. In splanchnic anaesthesia and 
local anaesthesia and narcotal narcosis there is as a rule a slight 
increase in the blood adrenaline content already Ijefore the start 
of the operation. 

Both the cases of strumectomia studied exhibit low adrenaline 
values both pre- and postoperatively. These values are changed 
but little by operation. 

Three cases of death occurred shortly after the operation. One 
case (thoracoplasty) exhibited shock and very large adrenaline 
increases. The 2 others (abdominal operations) during and after 
the operation manifested incessantly falling adrenaline values. 
Both went ad mortem in pneumonia and toxic suprarenal in- 
sufficiency is probable. 

4. Animal Experiments. 

Two animal experiments have so far been carried out with 
adoption of the method to be described. 

The Arteria carotis of a Numal-anaesthesized and heparinized 
cat was connected to a manometer for pressure registration on a 
chymograph. Blood specimens were taken from vena jugularis 
for adrenabne and blood sugar determination. After laparotomy, 
shock was induced by manipulation of the intestines. Immediately 
after these manipulations a brief increase in blood pressure was 
40 — )S2I^66. Actni chir. Sicandlnav. Vol, XGVJl. 
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noted (fig. 8). The blood adrenaline and blood sugar increases 
■were registered at the same time. Then the blood pressure fell 
while the shock continued. Eepeated specimens taken after 8 and 
17 minutes respectively exhibited decreasing adrenaline and blood 
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Fig. 8. Blood pressure, blood adrenaline and blood sugar curves in 
cat during visceral shock. 

sugar values. The last blood sample was drawn immediately be- 
fore the animal died. The rapid course of events is probably due 
to a combination of traumatic and hemorrhagic shock (owing to 
the heparin ■vdsceral hemorrhages were quite considerable). 

The most noteworthy finding from this experiment is the 
striking parallehsm between blood adrenaline, blood pressure 
and blood sugar. That in this case the initial traumatic shock 
involved adrenaline increase, vasoconstriction and hyperglycemia 
is beyond every doubt. Vasoconstriction and hyperglycemia in 
shock have long been recognized and an adrenaline increase has 
therefore been considered probable. This experiment would seem 
to prove that such is the case. 

The rapid fall in blood sugar is surprising. We have however, 
also encountered this phenomenon in the clinical operative cases. 
Several authors (e. g. Warming-Larsen, Sunaba, Asada) have 
demonstrated that injections of adrenaline bring the blood sugar 
to a maximum after approximately 1 hour, and that the induced 
hyperglycemia persists for a few hours. Possibly the adrenaline 
excess induced by a state of shock differs somehow from an or- 
dinary solitary adrenaline injection. The former may possibly 
cause more -widespread hormonal reactions, particularly in the 
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pancreas, witli more rapid glucose iDrealdng-down. In experi- 
ments on narcosis Jorgensen obtained similar rapid variations 
in the blood sugar content. 

It is also surprising that the blood-adrenaline concentration 



Pig. 9. Blood pressare, blood adrenaline and blood sngar curves in cat before 
■ and during shock. Intravenous adrenaline injection towards end of shock. 
Adrenaline increase transient but blood sugar continues to increase 
owing to adrenaline injection. 


falls in the final stages of shock. In these cases the developing 
oligemia probably reduces the activity of the suprarenal glands. 
A similar decrease in blood adrenaline was exhibited by two of the 
above mentioned cases of postoperative death. Also in an other 
shock experiment on cat (fig. 9) the adrenaline content increased 
in the initial stages of the shock despite the yielding blood pres- 
sure owing to continued hemorrhage. This increase is therefore of 
compensatory nature. The blood sugar continued to increase. After 
intravenous injection of adrenaline a very brief rise in adrenaline 
concentration was noted together with the increased blood pres- 
sure, Then the adrenaline content fell rapidly but the blood sugar 
level continued to rise owing to the injection of adrenaline. 

Previously there has been a tendency to overestimate the 
deleterious role played by the adrenaline increase in shock. In 
early shock the adrenaline increase is adequate since it main- 
tains an otherwise sinking blood pressure. Inordinately accen- 
tuated vasoconstriction does, however, impair circulation and 
makes the oligemic condition worse. The investigations of .the 
author do, however, indicate that in advanced shock of traumatic 
or toxic nature the secretion of adrenaline is also reduced in a 
catastrophic manner. 
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Summary. 

1. A partly new and improved method for determining tlie 
adrenaline content in blood is described. The method, developed 
by the author in collaboration with Gronwall and Kbiw, is 
based on measurements of the fluorescence of adrenahne and is 
a refinement of the method of Lehmann and Michablis. 

2. The blood adrenaline is present both in free and bound 
form, probably to protein. Dialytic experiments have proved 
that the dialyzable adrenaline fraction merely amounts to 2—3 
per cent of the total adrenaline. 

3. Under various circumstances the blood adrenaline concentra- 
tion may increase considerably. Since such large quantities of 
adrenaline in biologically active form are probably not tolerated 
by the system, this “surplus” adrenaline is rapidly converted to 
an inactive form prior to somewhat slower destruction. Owing 
to this process the author’s method, determining total adrenaline, 
can actually have time to show the changes in the blood-adrenahne 
concentration. In all probabihty this method is the best one in 
use at present for clinical purposes. 

4. The adrenahne concentration in venous blood from 27 per- 
sons was determined to approximately 2.3 /fg. per ml. plasma 
(max. 4.1, min. 1.0) in morning specimens. Daily variations were 
rather insignificant. 

5. Tests on patients before, during and after operations (ven- 
tricular resections, cholecystectomies, thoracoplastic operations, 
prostatectomies, and strumectomies) yielded, in approximately 
half the cases, a postoperative increase in the blood adrenahne 
concentration. In some cases the increase set in during the 
anaesthesia, before the operation. In practically all the opera- 
tive cases the blood-sugar level increased postoperatively. This 
is a probable consequence of the adrenahne excess. In approxi- 
mately half the cases there was a clear parallehsm between the blood 
adrenahne and blood sugar curves. Major operations always seem 
to induce a stage of initial shock. 

6. Thyreotoxicoses exhibit low adrenahne values with insig- 
nificant variations both pre- and post operatively. 

7. Of 10 cases of spinal anaesthesia 7 exhibited falhng ad- 
renahne values when anaesthesia was complete, a consequence of 
the extinction of the visceral sensations and reduced splanchnic 
stimulation of the suprarenal glands. 
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8. One operative case witli a tendency to sliock manifested 
very considerable adrenaline increases. Two cases wbo died in 
pneumonia exhibited an uninterrupted reduction of the ad- 
renaline content of the blood. This is interpreted as a manifesta- 
tion of toxic suprarenal insufficiency. 

9. Visceral-traumatic shock was experimentally induced in 
cats. Here the author found clear parallelism between blood sugar, 
blood pressure and blood adrenaline in the form of initial in- 
crease and terminal decrease. 

10. Factors like psychical irritation, muscular exertion and the 
rapidity with which even the total adrenaline is broken down 
strongly influence the blood adrenaline concentration and render 
difficult its determination, especially in clinical material. 
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From the Rudolph Berg Hospital, Copenhagen. 
(Chief: Aa. Kristjansen, M. D.) 


Curare in the Treatment of Tetanus. 

By 

ERNST TRIER M0RCH. 


As early as 1859 Wells tried the effect of curare in the treat- 
ment of tetanus, but it was not until Claude Bernard’s pioneer 
investigations in 1866 that curare came into extensive use. It 
was mainly used in France and Germany for the treatment of a 
number of widely different conditions for which there was no 
known remedy, e. g. epilepsy, chorea, hydrophobia, and strych- 
nine poisoning (Hoeemann 1879, Petzold 1882, Dominb 1894, 
Hoch 1894, Binz 1895, Chestereield 1904, Gergell & Levy 
1904, Law’^en 1906). 

All attempts failed, however, to produce the desired action 
because the preparations were too impure and heterogeneous. 
Crude curare contains a number of different, very active alkaloids, 
notably curine, which has a shght curare-hke action, but also 
has a toxic effect on the heart and causes a fall in blood pressure. 

The active alkaloids were not purified before about 1935 
(King) after which time curare came into general use throughout 
the world. Its use in tetanus, however, was mainly confined to 
desparate cases, and the results were rather disappointing (Cole 
1935, Mitchell 1935, West 1936, Cullen & Quinn 1943, 
Hanna 1946). 

In normal subjects curare paralyses all striated muscles, but in 
tetanus its effect is not the same. Even when given in large doses 
it affects mainly the convulsions, while the normal muscle func- 
tion remains unaffected, unless massive doses are given. It is 
therefore possible to relieve the convulsions while the respiration 
remains normal or only slightly affected. 
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The action of curare is brief. This is an advantage for its use 
in anaesthesia for the treatment of fractures and dislocations, 
etc., and in psychiatric shock treatment, but it is a disadvantage 
in the treatment of neurological disorders and tetanus, where a 
more prolonged action is required. The effect of subcutaneous and 
intramuscular injections, whether in aqueous solution or oily sus- 
pension, is difficult to control; while during continuous intraven- 
ous administration shock with haemoconcentration may occur. 
The cause of the latter is unknown; it may be (1) a direct action 
of the curare on the blood vessels, which become permeable to 
proteins, (2) a histamine effect, since curare can liberate hista- 
mine in certain circumstances, or (3) a result of the poor cir- 
culation caused by the prolonged muscular relaxation. 

The best method of administering the cura^re is by intermittent 
intravenous injections, in quantities sufficient to control the con- 
vulsions, but at intervals sufficiently long for the muscles to re- 
gain their normal tone now and again and perhaps to begin to 
show faint signs of tetanus. There is great variation in the dose 
and interval required in different cases. 

Curare has no anodyne or sedative effect, and therefore hyp- 
notics, e. g. morphine, and sedatives, e. g. avertin or barbiturates, 
or both (Movm), may be administered at the same time. Sedatives 
reduce the spasms and relieve the patient of much suffering and 
should be used according to the methods already accepted, but 
they probably do not improve the prognosis (Perdrup). It is 
not known whether curare is an exception to this rule, but its 
use, by checking the convulsions, allows time for the tetanic in- 
toxication to subside. 

The immediate cause of death in tetanus is usually either 
pneumonia or shock, and the patient’s condition must be studied 
several times a day. Records must be kept of the temperature, 
pulse rate, blood pressure, haemoglobin %, erythrocyte sedimen- 
tation rate, serum protein, chloride, and bicarbonate content, 
blood urea, and daily output and specific gravity of the urine, 
so that the treatment can be modified according to the findings. 
Probably the fluid intake should be restricted, since the patient 
is lying still and there is a tendency to hypostasis. 

Pneumonia should be prevented by penicillin. The use of 
sulpha drugs is not recommended as the daily output of urine is 
low. The maintenance of a clear airway and administration of 
oxygen are often neglected. In several respects the condition re- 
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sembles that of prolonged poisoning from sleeping drugs seen in 
suicide cases, most of wbom also die of pneumonia. These deaths 
can nearly always be prevented by frequent energetic broncho- 
scopic aspirations and administration of oxygen. 

For the maintenance of a clear airway, a bronchoscope, a 
laryngoscope, and tracheal catheters must be at hand (and also 
a staff trained in their use). There are, of course, risks in the 
use of these instruments, but they are outweighed by the ad- 
vantages. A respirator must also always be available all the 
time, as sudden respiratory embarrassment due partly to the con- 
dition itself and partly to the curare and other drugs, is common. 
The modern treatment of tetanus must be carried out in close 
collaboration with an experienced anaesthetist. 

Case Report. A male, aged 25, developed tetanus following a burn. 
His condition is described in detail by Perdrup. 

Report of the Treatment: The temperature was raised, but fell im- 
mediately after the bronchoscopic aspiration. It may be that the 
raised temperature in these cases is usually pulmonary in origin. It 
appears that we should have repeated the bronchoscopic aspiration on 
June 6th at 12 midday (temperature 38.9 C), but this was not done as 
there were no abnormal sounds on auscultation. The spasm effect of 
bronchoscopy must be disregarded as it is counteracted by the an- 
aesthetic and by more curare. The atelectasis found in the right upper 
lobe at postmortem examination could probably have been avoided 
by more frequent aspiration. 

The hlood, pressure remained satisfactory until shortly before death. 

The figures for haemoglobin and serum protein suggest that the pa- 
tient ought perhaps to have received more blood. The only estimation 
made of the serum chloride and bicarbonate showed normal figures. 

The daily output of urine was low throughout, but the patient 
sweated a great deal. The specific gravity of the urine was high, but the 
method of determining it was very inaccurate. It may be that we al- 
lowed the patient too much fluid (pulmonary oedema) or perhaps he 
should have had the same amount of fluid (the blood urea was 50 mgm. 
per 100 cc. on June 6th), but with a higher content of substances with 
big molecules, e. g. protein, blood or glucose. 

Sedatives and morphine were given in small amounts, but the pa- 
tient did not have much pain, because of the curare. 

Magnesium sulphate and curare are probably a good combination, as 
the magnesium sulphate prolongs the action of the curare. 

The curare used was first “Tubocuran” (Alfred Benzon), and then 
“Tubarine” (Burroughs Wellcome). Both preparations contain 10 mgm. 
of d-tubocurarine-hydrochloride per ml. and there was no demonstrable 
difference between the effects of the two preparations. At first glance 
the dose may seem very big, but it was never too big. It was obvious 
that the curare eased the patient’s distress so that he did not suffer. 
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The details of the treatment which might have been better are 
given in the table. 

1. Probably too much fluid or insufficient diuretics were given. 

2. Too little blood was given. 

3. The aspiration from the bronchi should probably have been 
more energetic. 


Conclusion. 

Curare treatment is still in the experimental stage, hut it 
should be used as it has big advantages. 

Curare treatment requires a highly qualified staff who are used 
to working together. 

Curare treatment requires considerable equipment. 

The curare treatment of tetanus should probably be centralized. 


Summary. 

A brief review of the literature and of the effect of curare is 
given. The case of a man aged 25, who developed tetanus after 
a burn is discussed. The case is reported by A. Perdeup in this 
number of Acta. The patient was treated with curare (Tubarine, 
and a similar Danish preparation “Tubocuran”). He received a 
total dose of 170 mgm. intravenously, and 90 mgm. intramus- 
cularly in 24 hours. This was just sufficient to control the convul- 
sions. Glucose, dried serum and whole blood were also given, and 
bronchoscopic aspirations were performed. 

The patient died. It is possible that he was given too much 
fluid and too little blood, and bronchoscopic aspiration should 
probably have been carried out more frequently. The dosage of 
curare was satisfactory. 
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